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| BRONZE 
CAN CUT SPRING COSTS— 


Superfine-grain phosphor bronze by Anaconda now 


handling many tough jobs, replacing costlier materials. 


RETAINING CLIP for a bronze bearing in the Handy Hannah Hair Duraflex, Anaconda superfine-grain phosphor bronze, found it 
Dryer was originally of spring steel. Rejections ran 20% in the had not only the spring quality and fatigue resistance needed 
stamping operation and another 20% at the assembly stage. The for the job—but also had superior formability which eliminated 
Handy Hannah Products Corp., Whitman, Mass., switched to rejections. 


SPRING CLIP takes a steady beating as it 
holds invoices in place in imprinting ma- 
chines—used widely in handling charge 
accounts by retail stores and service sta- 
tions. In the imprinter (right) made by 
the Farrington Mfg. Co., Needham 
Heights Mass., this clip was originally 
of beryllium copper. Hearing about the 
superior fatigue life and endurance limit 
of Duraflex, Farrington consulted Ana- 
conda technical spec ialists and decided to 
try it. Duraflex has been doing the job 
now for two years, stands up in service, 


saves $1.50 a poun lint vaterial cost. 


f 3 sts by an independent laboratory show that design stresses e 
for Duraflex wire and flat springs can be from 33% to 50% DU RA FLEX : 
higher than for those made from regular phosphor bronze—yet 
Duraflex costs no more than regular phosphor bronze. Get the test 
reports and revaluate all your components requiring spring prop- A PRODUCT OF 

erties. For copies of these reports or technical help in selecting the 

right alloy and temper, see your Anaconda representative. Or 

write: The American Brass Company, Waterbury 20, Conn. In 

Canada: Anaconda American Brass Ltd., New Toronto, Ont. ‘ Made by The American Brass Company 


SUPERFINE-GRAIN PHOSPHOR BRONZE 


For more information, turn to Reader Service card, circle No. 388 
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What’s New in Materials 


At a Glance 


Epoxy Coating Resists High Gamma Radiation 


Has been successfully applied to steel and concrete surfaces 


New Ultra High Strength Steel 
Offers 7% higher strength than other available low alloy steels 


90-10 Tantalum-Tungsten Alley Forged in Air 
Alloy is readily fabricated, stronger than tungsten up to 4500 F 


Steel Vacuum Degassed in Ladle 
New foundry method provides sounder ingots for use in forging 


What's New in Fluorosilicone Rubbers R. Naegele, T. Talcott 
New compounds and a masterbatch have added to their versatility 


Oriented Graphite Made by Commercial Process 


Anisotropic conductivity useful in rockets, reactors, electronics 


Other Contents 


Engineering & Design 


At a Glance 


Which Seft Solder for Nuclear Service? A. B. Kaufman 


Here are the parameters to consider—and a specific recommendation 


Fluidized Bed: Heavy Coatings in One Dip W. R. Pascoe 


An up-to-date look at the materials, their performance, and their uses 


Glass-Bonded Mica Offers Stability Plus Moldability J. E. Faloon 


Molded as a plastic, it cures to a hard, stable, dielectric ceramic 


Effect of Section Size on Gray Iron Castings R. C. Bates 


Graphs give valuable comparisons of strength, hardness, microstructure 


Other Contents 





MANUAL 


NO. 167 
a Low Pressure Reinforced Plastics M. W. Riley 103 


A 16-page summary of materials, molding methods, design data 











Materials at Work 


At a Glance 


Lead Sheet Forms Lubricating Seal 12s 
Seals out water, eases wall movement at joints of water power conduits 


continued on page 3 
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@ ONE READY-FOR-ASSEMBLY ZINC DIE CASTING 
@ ELIMINATES COST OF SUB-ASSEMBLIES 


© NOTHING TO WORK LOOSE — 
TROUBLE-FREE OPERATION 

© RUGGED, EXTREMELY THIN WALL SECTIONS — 
POSSIBLE ONLY WITH ZINC 


..» AND UNBELIEVABLY 
PRECISE 


Precision engineered for RCA Victor television 
receivers, this complex, one-piece ZINC die 
casting is quickly assembled with gears and 
cams for locking each channel in fine-tuned 


position. 


HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


THE NEW JERSEY ZINC COMPANY 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY 


160 Front Street - New York 38, N. Y. 


Per more information, turn to Reader Service card, circle No. 381 
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Materials at Work = continued from page 1 


Where to Use Platinum Group Metals S. S. Rice 126 
These long-life metals can save money in many designs 


Reinforced Plastic Wiring Harness 
Molded harness cuts weight and bulk inside aircraft 


Other Contents 


Prices & Supply 


At a Glance 
Reader Service 


Technical Literature 
Suppliers’ New Literature 
Books 


Reports 


File Facts 


Corrosion Resistance of Titanium 


News of Industry 

Literature Searching Service to Cover Metallurgy 
Powder Metallurgists Form New Institute 
SAMPE Committee Votes Nationalization 

News of Engineers, Companies, Societies 


Coming Meetings 


The Last Word 


Engineers Can Be Corrupted, Too 


Other Departments 
Letters to the Editor 
Indexes: Advertised Products 
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NEXT MONTH 


Fluorocarbon Fluids 

Properties of Pearlitic Malleable Irons 
Molded Vinyl Plastisols: What They Can Do 
How to Make Low Cost Models of Paraffin 
Honeycomb Sandwich Construction, Part I 
Which Copper-Base Alloy for a Brazed Part? 
Mechanical Properties of Imported Woods 
Modern Uses of Graphite 

Inexpensive Coatings for Metal Products 














METAL POWDERS 
CUT COSTS $997 ve vie 


ONE 
NICKEL 
SILVER PART 
REPLACES 
13-PIECE 
ASSEMBLY 


INGENIOUS DESIGN SAVES 

95% AND CUTS al 

ASSEMBLY TIME FOR 

STATOR WINDING AT MINNEAPOLIS-HONEYWELL 


Formerly, 13 pieces were machined 
from brass bar stock and fitted by 
hand to a plastic ring to provide con- 
tact points for this assembly. 


TOTAL COST WAS $297 


CONVERTING TO NICKEL SILVER POWDER, 
ONE PIECE, DELIVERED BY THE FABRI- 
CATOR* READY FOR ASSEMBLY, IS EMBED- 
DED IN PLASTIC, THEN CUT BACK TO EXPOSE 
THE ACCURATELY-PLACED TERMINALS — 
COST 10¢, 


*Sintered Metals, inc., Boston. 


@ It’s New! 


“DESIGNING FOR PRESSED BRASS 
AND NICKEL SILVER 
METAL POWDER PARTS” 


WRITE FOR YOUR COPY — it will give 
you many valuable suggestions 
for designing parts to obtain the greatest 
advantages, including economy, for your pzoducts. 


THE NEW JERSEY ZINC COMPANY 
160 Front Street, New York 38, N.Y. .—_§ 


For more information, turn to Reader Service card, circle No. 460 
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steel dome. Largest of its kind in 
the world, the dome will protect 
an audience of more than 13,000. 


All-weather auditorium in Pittsburgh 
will be covered by a 415-foot 
diameter Nickel-containing stainless 


“Push-button umbrella roof” of stainless steel 
gives Pittsburgh a new all-weather auditorium 


Watching a play or listening to 
music under the stars heightens the 
enjoyment. That is, until a passing 
shower comes along to wash out the 
fun. But now comes a new idea in 
auditoriums. In this one, an 
umbrella roof of Nickel-containing 
stainless steel will close at the first 
drops of rain—and on with the show. 

It’s a simple concept, but a daring 
one. Eight huge sections nest to- 
gether when the dome is open. Push 
a button, and six of these sections 
glide quietly together around an 
outside track. 


They looked into all sorts of 
sheathing materials in designing the 
dome before choosing stainless — a 
Nickel-containing stainless steel. 


For stainless with Nickel in it is 
one of the most weatherproof metals 
there is. It is corrosion-resisting all 
the way through — in salt air as well 
as industrial atmospheres. What’s 
more, it’s virtually self-cleaning — 
rainfall alone keeps this metal clean. 


No wonder you see Nickel-con- 
taining stainless wherever strength, 
long life and handsome appearance 


are called for! Not only in buildings 
— inside and out — but everywhere 
you look. 


Suggest something to you? Can 
stainless help you solve a problem 
involving corrosion, stress, appear- 
ance, temperature extremes? The 
way to find out is to write us. We'll 
see if Nickel-containing stainless 
steel — or some other nickel alloy — 
may be just what you're looking for. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street sho, New York 5, N.Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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IN MATERIALS 


... AT A GLANCE 


New ceramics for 3200-5000 F service have excellent thermal shock resistance, 
and can be made readily machinable. By taking a new approach, it is possible to 
make a variety of refractory ceramics that can be fired at relatively low tempera- 
tures (about 1500 F). Prefiring produces stock shapes with good machinability ; 
no shrinkage occurs in the final firing after machining. Bodies are somewhat 
porous, and have mechanical properties comparable with those of porcelains. (More 
details in a forthcoming issue.) 


Another refractory material is said to withstand continuous exposure to tempera- 
tures from 1000 to 3000 F. According to the developer, the new material can be 
easily fabricated into a wide variety of shapes and sizes. Composition has not 
been disclosed. 


Source: Harco Laboratories, Inc., New Haven, Conn. 


A group of clad aluminum sheet and plate alloys for hot water applications is 
commercially available. The clad materials are said to combine two or more 
specially designed alloys (compositions not revealed) into a single fabricated form. 
The cladding is said to act as a “built-in” anode, providing electrochemical pro- 


tection to the base material. 
Source: Aluminum Co. of America, 1501 Alcoa Bidg., Pittsburgh 19 


Easy processing and good abrasion resistance are the claims made for a new 
rubber—a fatty-acid-emulsified, cold-type SBR (styrene-butadiene). The material 
is recommended for household goods, floor tile, sponge and shoe soles. (More 
details next month.) 


Source: Goodrich-Gulf Chemicals, Inc., 3121 Euclid Ave., Cleveland 15 


A new silicone dielectric fluid now available is said to be ideal for low tempera- 
ture applications. Reason: it has a pour point below —120 F. The developer says 
the dielectric is especially suitable for use in airborne equipment subjected to both 
high and low temperatures. (See Nov ’59 issue, p 99, for roundup of synthetic 


liquid dielectrics.) 
Source: General Electric Co., Silicone Products Dept., Waterford, N. Y. 


‘The strongest aluminum honeycomb core ever produced’ is the claim made 
for a new honeycomb core now in full-scale production. Preliminary test data 
indicate the aluminum honeycomb core is 15 to 30% stronger than any comparable 
product now available, the producer says. The honeycomb is made in cell diameters 
ranging in size from 14 to % in., and in foil gages of 0.001 and 0.002 in. 

Source: Hexcel Products, Inc., 2882 4th St., Berkeley, Calif 


A ‘carbide-stiffened’ silicon nitride material is said to withstand cracking after 
50 cycles of rapid heating to 1830 F and cooling to room temperature. The developer 
says the new ceramic can be formed to close dimensional tolerances by conventional 
machining techniques. The new material is expected to be used as an electrical 


FEBRUARY, 1960 « 





insulation on rocket launching platforms; and as catalyst supports, thermocouple 
sheaths, high temperature furnace structures, and containers for special purification 
and diffusion operations used in semiconductor manufacture. 


Source: Admiralty Materials Laboratory, Whitehall, London, SW 1, England 


Tungsten-coated metal and nonmetallic parts can be obtained rather easily by 
using a new gas plating technique in which a mixture of gaseous tungsten hexa- 
fluoride and hydrogen is passed over a heated part. Tungsten is deposited as pure 
metal, and impurities pass out with excess gas. The method is similar to one 
developed by the Bureau of Mines for forming tungsten into tubing and other shapes 
(see M/DE, Dec ’59, p 162). 


Source: National Bureau of Standards, Washington, D. C 


A track resistant epoxy electrical insulation can be spray or brush painted 
over existing electrical ifisulations. According to the developer, the new material 
is up to 300 times more resistant to breakdown by tracking than phenolic insulating 
materials. Other advantages: it requires no baking or special curing, and it has 
excellent resistance to moisture and chemicals. The insulation is expected on the 
market shortly. 


Source: Westinghouse Electric Corp., 3 Gateway Center, P. O. Box 2278, Pittsburgh 30 


Steel castings with increased impact strength at low temperatures are made 
possible by a new technique that turns out castings with a sulfur content of 0.003%, 
compared to a figure of 0.012% in conventional steel castings. Key to the process 
is the removal of sulfur by means of a reducing slag before, rather than after, 
other impurities are removed. The lower sulfur content is also said to reduce 
“hot tearing” during solidification. 


Source: General Electric Co., Research Laboratory, Schenectady, N. Y. 


A plastics semiconductor material has been developed by Soviet scientists, reports 
Tass, the USSR government news agency. The material is irradiated polyacryloni- 
trile. Tass says the plastics semiconductor material is more stable and easier 
to process than germanium. 


Large, nonwelded tantalum sheets measuring 0.02 in. thick by 36 in. wide by 


72 in. long are commercially available at a price of $59.16 per lb. 
Kawecki Chemical Co., 220 E. 42nd St., New York 17, and Fansteel Metallurgical Corp., 2200 Sheridan Rd., 
North Chicago, II. 


Sources: 


A new heat-treated titanium sheet alloy with a tensile strength over 190,000 psi 
is now on the market. According to the producer, the alloy is heat treated by a 
new process that makes it possible to produce sheet free of surface contamination, 
with better flatness and more uniform properties than previously obtainable. 
Potential aircraft and missile uses include skins, stiffeners, internal structures, 


engine parts and heat shields. (More details next month.) 
Source: Republic Steel Corp., 1441 Republic Bldg., Cleveland 1 


Pure tungsten that can be cut with a hacksaw has come out of work done at 
the Bureau of Mines. Still under development, the metal has been hammer-forged 
at 1650 F (a very low temperature for tungsten) to 70% of its original thickness. 


Source: Bureau of Mines, Albany, Ore 


Turn to page 9 for more “What’s New in Materials” 
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Another new development using 


B.EGoodrich Chemical :~ =2::: 


* LOADED 


GEON COATED FABRIC 
DAMPENS VIBRATIONS ON NEW DC-8 


The roar of jet engine power and 
speeds of jetliner operation are creat- 
ing entirely new design problems for 
engineers charged with dampening 
vibration and sound. Douglas engi- 
neers are solving the problem with a 
new flexible fabric which dissipates 
the low frequency vibrations that 
ordinary acoustical material can’t 
screen out. 

The material consists of either 
cotton or glass fabric coated with a 
Geon polyvinyl material that has 
been compounded with powdered 
lead. This construction provides suf- 
ficient barrier mass to dampen and 
to provide increased transmission 


B.EGoodrich 


loss, yet offers considerably im- 
proved flexibility — unlike former 
materials that actually contained a 
potentially friable sheet of lead as 
an inner core or a central layer. 
Geon has proved best for this ap- 
plication because it disperses readily 
in the coating formula, providing 
excellent coating characteristics and 
a good bond with the fabric. Versa- 
tile Geon provides coatings for many 
products— from metal to non-woven 
fabrics. Or you can use Geon to 
make products like insulated wire, 
pipe, or foam. A wide variety of 
resins, compounds, latices and poly- 
blends is available. For the type 


best suited to improve your product 
or application, write Dept. GV-1, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 


For more information, turn to Reader Service card, circle No. 420 
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From one source...all this material 


B.F. GOODRICH IS A PRIME SOURCE for all shapes and 
sizes of sponge rubber, closed-cell rubber, cellular 
polyvinyl chloride and urethane foam. Because of its 
equipment and production facilities, B.F.Goodrich can 
efficiently mass-produce this material into sheets, cord, 


tubing, die-cut shapes and molded forms for cushioning, 
sealing, shock absorption, vibration damping, insulation 
and flotation. For full information and help from 
B.F.Goodrich specialists in cellular engineering, write The 


B.F.Goodrich Company, 121 Derby Place, Shelton, Conn. 


BE Go 0 drich industrial cellular materials 


Fer mere information, turn to Reader Service card, circle No. 390 
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Epoxy Coating Resists 
High Gamma Radiation 


Can be used on steel or concrete 


@ A nuclear radiation-resistant 
epoxy coating has been developed 
that will not fail after prolonged 
exposure to high intensity gamma 
radiation. The coating has been 
successfully applied on steel and 
concrete surfaces at the National 
Aeronautics and Space Admin- 
istration’s Plum Brook Reactor, 
Sandusky, Ohio, and was devel- 
oped jointly by Shell Chemical 
Corp., 50 W. 50 St., New York 
20, and Patterson-Sargent Co., 
1325 E. 38 St., Cleveland 14. 
The coating was specially cre- 
ated to prevent the leakage of 
water (which could be contami- 
nated by an accidental release of 
radioactivity) through concrete 
retaining walls. Such leakage 
could occur if the waterproof coat- 
ing failed by natural means or 
from radioactive bombardment. 
The unusual amine-cured epoxy 
coating has been exposed in ac- 
celerated tests to a 1,500,000-v 
electron source. Direct gamma ray 
exposure would have taken 1000 
hr to reach the desired radiation 


quotient. NASA physicists say 
that any radiation damage sus- 
tained by organic coatings is sub- 
stantially the same, whether from 
gamma rays or electrons. 

Coated test panels were passed 
back and forth through the elec- 
tron beam at 10-sec intervals. 
After 41% hr exposure, the epoxy 
coating had received a dosage of 
1 X 10° r. When compared with 
control panels, there was no evi- 
dence of cracking, flaking, bub- 
bling or blistering. As further 
evidence of the coating’s ability 
to.take punishment, it also with- 
stood over 9500 hr of attack by 
boiling distilled water, JP-4 jet 
fuel and salt spray. 

The radiation resistant coating 
is a two-part cold curing vehicle 
requiring a curing agent to com- 
plete the chemical reaction which 
hardens the resin. The same basic 
epoxy resin is employed for the 
red primer coat, the gray mastic 
coat (in which glass cloth is 
embedded), and the white finish 
coating. 

For more information, circle No. 600 


Final coat of white epoxy resin is 
sprayed over gray mastic. Total 
thickness of coating is 23 mils on 
concrete, 16 mils on steel. 





New Ultra High Strength Steel 


offers 7% higher strength than other low alloy steels 


A3J ‘Vigilante’ uses USS Strux in key landing gear parts. Each main 
gear must withstand loads that can exceed 100,000 Ib. 


@ A new ultra high strength steel 
was recently announced by United 
States Steel Corp, Pittsburgh. 
Called “USS Strux,” the steel can 
be forged, machined, and heat 
treated to the 280-800,000 psi 
tensile strength level. The steel 
develops about 7% more strength 
than other low alloy steels and 
can be used to reduce weight of 
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Want to save with plastic tools and dies? 


Your EPON’ RESIN tooling 


formulator can help you 


Tools and dies made of tough but easy-to- 
handle Epon resin can save you up to two 
thirds in time, one third in cost! Your 
tooling resin formulator will show you 
how Epon resin formulations are saving 
time and money—right now—in applica- 
tions such as: 


High-temperature tooling: Metal-forming 
stretch dies that can operate at temperatures 
over 400° F. 


Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat-curing of lami- 
nated plastic parts. 


Long-lasting metal-forming tools: Castings 
made of formulated Epon resin, mounted in 
a crank press, showed no permanent deform- 
ation after 28,000 compression-shock cycles. 


For tool and die applications, Epon resin 
formulations offer you the following impor- 
tant advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material's excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 


cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and application knowledge, backed by Shell 
Chemical’s research and resin experience, has 
solved many important tooling problems for 
industry. For a list of experienced tooling 
resin formulators and additional technical 
information, write to: 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 
SO WEST SOth STREET, NEW YORK 20, NEW YORK 

Eastern District Western Digrict 

10642 Downey Avenue 

Downey, California 


Eost Central District 
20575 Center Ridge Rood 42-76 Main Street 
Cleveland 16, Ohio Flushing 55, New York 


IN CANADA. Chemical Division, Shell Oil Company of Canada, Limited, Toronto 


Central District 
6054 West Touhy Avenve 
Chicago 48, Iilinois 


For more information, turn to Reader Service card, circle No. 415 
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aircraft components. 

USS Strux was developed to 
meet the continuing need for an 
ultra high strength steel with ad- 
equate ductility and notch tough- 
ness for critical applications such 
as aircraft landing gears. The 
material is available in the hot 
rolled or annealed condition in a 
full range of bar sizes and as 
billets or blooms. 

Composition—The 
of USS Strux, in %, is: C 0.40- 
0.47, Mn 0.75-1.00, Si 0.50-0.80, 
Ni 0.60-0.90, Cr 0.80-1.05, Mo 0.45- 
0.60, V 0.01 min, B 0.0005 min. 

Heat treatment—To develop a 
minimum of 280,000 psi tensile 


composition 





300 550 F. Fig 1 shows the relation- 
= i ship between tempering temper- 
ature and mechanical properties. 
The yield strength - to - tensile 
strength ratio is shown in Fig 2. 
The steel can be annealed from 
1500 F . 

Hardenability—The steel has 
sufficient hardenability to form 
martensite in sections exceeding 
4 in. in dia. 

For more information, circle No. 601 
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Fig 1—Effect of tempering temper- 
ature on tensile properties of USS 
Strux. Steel was normalized at 1600- 
1650 F and oil quenched from 
austenitizing temperature of 1550 F. 
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strength the recommended treat 
ment is: normalize from 1600- 
1650 F, reheat to 1550 F and oil 
quench, temper in the range 450- 
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Fig 2—Yield-to-tensile ratw. 





1 90-10 tantalum - tungsten 
alloy is forged in air at 2000 F 
with only slight oxidation losses. 


2 Upset billet has been forged 
into octagonal form. 


90-10 Tantalum-Tungsten Alloy 
Forged in Air 


® An electron-beam-melted tantalum alloy containing 10% tungsten 
is as strong as tungsten up to 4500 F, more resistant to oxidation 
than tungsten, readily fabricable using conventional steelworking 
techniques, and ductile in the as-welded condition. 

Following forging and surface clean-up (about 1/16 in.) the alloy 
can be reduced approximately 80% at room temperature to produce 
sheet material. Annealing at 2000 F in a resistance heated vacuum 
furnace after cold rolling restores ductility and allows further cold work 

The electron-beam-melted alloy is available from Stauffer-Temescal 


Co., Richmond, Calif. 


For more information, circle No. 602 


zx 


4 Finished part is rocket nozzle 

with a threaded retaining ring. 
3 Partially shaped plece is Finish machining requires removal 
pierced with a specially hardened of epproximately 1/16 in. of 
steel pin. material. 
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Tapping (left)—75,000-lb heat of nickel alloy steel is poured into ladle. Degassing (center)—Ladle of molten 
steel is placed inside vacuum degassing chamber. Four suction pumps create a high vacuum while helium is injected 
into melt. Hydrogen, oxygen and nitrogen boil out of melt. Total time in chamber is 15 min. Pouring (right) 
-Degassed steel pours smoothly into ingot mold. 


Steel Vacuum Degassed in the Ladle 


New method can be used in the foundry 


@ The 
shows the basic parts of the new 
vacuum degassing 
oped by A. Finkl 
N. Southport, 


process 


schematic 


process devel- 
& Sons, 2011 
Chicago 14. The 
represents a_ practical 
foundry approach to the problem 
of removing gases entrapped in a 
steel melt. After the heat 
gassed in the ladle, it can 
poured into several molds—a fea- 
ture important to foundries. 


is de- 
be 


Vacuum 
sounder 


degassing produces 
ingots which can be 
forged into cleaner products. The 
accompanying macrophotograph of 
a 14-in. bloom forged from a 23 
in. ingot shows the high quality 
of the product. A further advan- 
tage of vacuum degassing is that 
it increases ductility of the prod- 
uct. Elongation has been increased 
by approximately 40% and reduc- 
tion of by approximately 
80%. Gas content of the steel is 
reduced about 60%. 

One of the problems that had 
to be overcome in obtaining a 
practical ladle degassing method 


area 
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diagram above 


was how to increase the speed of 
gas diffusion through the liquid 
metal. Normally, since degassing 
must take place through the sur- 
face of the melt, it is not com- 
mercially practical to attempt to 
remove the gases from a ladle sit- 
ting in a vacuum chamber. After 
the gases near the surface are 
removed, the remaining gases 
would ‘take too long to travel 


Smooth, tight stream is achieved 
in pouring the ladle degassed steel. 
Tightness is a measure of gas re- 
moval, 


ENGINEERING 


through the molten metal to be 
removed economically. Fink] en- 
gineers speeded up the diffusion 
process by injecting helium gas 
into the ladle in order to increase 
circulation, expose more of the 
steel surface to the vacuum, and 
adsorb the hydrogen, nitrogen and 
oxygen molecules on the helium 
bubbles. 


For more information, circle No. 603 


Macroetched 


center section of 
4-in, 


bloom forged from a 23-in. 
ingot. The cross section, shown half 
size, is extremely clean and shows 
no evidence of inclusions. 





What’s New in Fluorosilicone Rubbers? 


Versatility, say the authors. With the development of new compounds 
and a masterbatch, you can now specify a wide range of properties in a variety 
of forms in this fluid-resistant silicone rubber. 


Moldings, until now the only prac- 
tical forming method, are exemp- 
lified by this oil resistant seal shown 
in its retaining ring. 


Extrusions of fluorosilicone rubber 
in complicated profiles are now prac- 
tical; the part at left is fluoro- 
silicone, the swollen one at right a 
general purpose silicone rubber. 


Calendered on cloth, fluorosilicone 
rubber provides a strong, fluid and 
heat resistant flexible tubing. 


by R. S. Naegele and T. D. Talcott, Dow Corning Corp. 


@ Since 1956 only one fluorosili- 
cone rubber has been available— 
Silastic LS 53. A Shore A55 duro- 
meter compound, it has been well 
accepted for its excellent solvent 
and oil resistance over a temper- 
ature range of —80 to 500 F. Its 
use has been limited, however, in 
that 1) it is a single compound 
whose properties cannot be altered 
greatly to meet specific design 
needs, 2) processability is such 
that molding is virtually the only 
satisfactory forming method used, 
and 3) its high cost (price reduc- 
tion effective this month brings 
cost down to $12 per Ib) has 


restricted it to critical high or low 
temperature uses where maximum 
resistance to fuels, oils and 
solvents is mandatory. 

Several recent developments 
have helped to overcome these 
limitations. Briefly they are: 

1. Improved processing com- 
pound—A new 60-durometer com- 
pound, Silastic LS 63, can be 
easily formed by molding, extru- 
sion, calendering, sponging, solu- 
tion coating and cloth coating. 

2. Fluorosilicone masterbatch— 
Availability of a masterbatch, 
Silastic LS-422, means that the 
engineer can specify his design 


TABLE 1—TYPICAL PROPERTIES OF FLUOROSILICONE COMPOUNDS: 





Silastic 
LS-53> 


Type » 


| 


Silastic 
LS-63¢ 


Compounds Prepared from 

Silastic LS-422 Base 
Low ) High 

Durometer*|Durometer ° 


Lower 
Cost ‘ 





ASTM 
Specific Gravity 
Hardness (Shore A) 
Ten Str, psi. . 
Elongation, %..........| 
Tear Str (die B), Ib/in.. | 
Compression Set (22 hr, 


| 0676. 
| 412 
D412 
D624 


Brittle Point, F 
Stiffening Temp, Fe. ... 





Solvent Resistance» 
ASTM Fuel B (24 hr, 77 F) 


ASTM No. 3 Oil (77 hr, 300 F).. 





1.52-1.77 
70-75 

1000 500-750 
140 120-130 
110 80 


55 20 
—9%9 —% 
—78 —78 





—15,+23| —9to—10, 
+17 to +21 
—4to—18, 


+3to+5 


—9,+44 





Recommended Fabricating 


16.80 








MEC ME MEC 
18.50 16.25 {12.40 to 15.00 


MEC 
17.40 














*Data indicate typical values, and in some cases typical ranges, obtainable; data should not 


be used for specification. 
>Oven cured 24 hr at 300 F. 

*Oven cured 8 hr at 400 F. 
“Vulcanized with no additional! filler. 


*20 parts Cab-O-Sil, 0.8 parts Mapico Red MS-7. 


fRange covers 2 typical highly filled compounds; filling reduces cost. 
®Temperature at which Young’s modulus reaches 10,000 psi. 

+First value is durometer change in points; second value is volume change in %. 
‘Code: M=molding, E<extruding, C=calendering. 


: 4Cost per Ib X specific gravity. 
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TABLE 2—PROPERTIES, OF BLENDS 





Type of General Purpose Silicone Rubber 


Composition {% Fluorosilicone (LS-53) 
of 


Blend | General Purpose... 


50-Durometer General Purpose* 


70-Durometer General Purpose> | Low Compression Set Compound 








75 = | 25 


75 








2 | 5 


| 





75 





Original (24 hr, 300 F cure) 
Specific Gravity. .... 
Hardness (Shore A) 

Tensile Strength, psi......... 
Elongation, % 

Tear Str, Ib/in 

Compr Set (22 hr, 300 F), % 


After Aging 70 hr, 450 F 
Hardness (Shore A) 
Tensile Strength, psi... 
Elongation, %......... 


Cost, $/Ib-vol 





160 | 
16.92 | 13.24 | 992 | 620 | 


1.25 
55 
970 
350 
77 
33 


1.36 
63 | 65 
1130 | 1150 
210 | 260 
56 | 6l 
30 | 43 


1,32 





1.23 
58 
680 
220 
51 
17 


61 
730 
200 

63 

12 


70 73 
330 
78 
59 


| 360 
100 
66 





57 
830 
260 


6 | 66 
930 | 960 | 986 
300 | 200 | 220 


970 
260 














| 
| 


| 230 


60 | 
680 
150 


61 
640 
140 


72 
920 


76 
970 
250 














150 | 150 








| 


“390 | 1324 | 997 | 6381 


3.94 
| 





3.84 | 1333 | 9.96 | 6.99 | 





*Silastic 50. *Silastic 80. 


*Silastic S-2096U. 


TABLE 3—EFFECTS OF FLUIDS ON RTV FLUOROSILICONE RUBBER: 





JP-4 
(7 Days, 77 F) | 


Fluid » 


3 Days, 300F | 3 Days, 400F | 


ASTM No. 3 Oil 


Turbo Oil No. 15 
3 Days, 350 F 





a 
—42 
—48 
—20 


Hardness Change, pts 

Tensile Str Change, % 
Elongation Change, % 
Volume Change, % 





—6 
—19 
—18 


+2 


-11 
4 
=2 


a) 


—10 
—37 
—18 

+5 





*All specimens vulcanized 7 days at 77 F. 


requirements, and his rubber pro- 
cessor can compound specifically 
to meet these requirements 
(within the range of inherent 
properties of the material). 

3. Cost reduction by blending— 
Where maximum fluid resistance 
is not required, resistance inter- 
mediate between that of a fluoro- 
silicone and other silicone rubbers 
can be obtained at a substantial 
cost reduction by blending fluoro- 
silicone with general purpose sili- 
cone rubbers. 

4. RTV fluorosilicone—Still in 
the research stages, a room 
temperature vulcanizing fluorosili- 
cone rubber promises to provide 
excellent fluid resistance without 
the need for heat curing. 


Variety of compounds 
Table 1 lists typical properties 


of LS-53, the new LS-63, and 
three typical compounds formu- 
lated from the new masterbatch. 
LS-63 is a 60-durometer stock, but 
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otherwise is quite similar to the 
older LS-53 in properties. How- 
ever, it can be molded, extruded 
or calendered., 

The “Low Durometer” com- 
pound formulated from the 
masterbatch shows typical prop- 
erties of the softest compound 
available in fluorosilicone rubbers. 
It also has the best compression 
set resistance, the poorest tear 
strength, and the highest volume 
change in ASTM Reference Fuel 
B. Price is highest because it has 
the least filler. 

The “High Durometer” com- 
pound illustrates the range of 
hardnesses obtainable by altering 
formulation. In general higher 
modulus and higher tear strengths 
are obtained at the higher filler 
loadings, along with improved sol- 
vent resistance. 

Where cost and fluid resistance 
are both critical, but mechanical 
properties can be sacrificed, high 


DESIGN ENGINEERING 


TABLE 4—ADHESION OF RTV 
FLUORO-SILICONE TO ALUMINUM: 





Peel 
Strength, 
Ib/in. 


Test Condition 





Control 13.5 





Effects of Heat (24 hr) 





Effects of Fluid 
Water (24 hr) 
Turbo Oil No. 15 (70 hr at 250 F).... 
ASTM No. 3 Oil 





*All specimens vulcanized 7 days at 77 F. 


filler loading can result in a mini- 
mum cost compound, i.e., $12.40 to 
$15 per lb-volume (cost per Ib 
specific gravity). Values shown in 
the column headed “Lower Cost” 
indicate typical properties obtain- 
able by high filling. Solvent and 
fuel resistance remain excellent. 
(Blending to reduce costs, but at 
a sacrifice in fluid resistance, is 
discussed in a subsequent section.) 

In general, fluorosilicone rub- 
bers have electrical insulating 
properties similar to those of 
other silicone rubbers, although 
usually slightly inferior. Dielectric 
strength is about 350 v per mil. 
and remains unchanged after 24 
hr in water. Dielectric constant 





is quite high, averaging about 7.4 
at 100 cps, and 6.2 at 10° eps. 
These values are increased to 8.0 
and 6.4 respectively by 24-hr im- 
mersion in water. Volume resist- 
ivity is 1.0 X 10** ohm-cm and 
drops to 2.0 X 10'* after 24 hr 
in water. Dissipation factor is 
0.07 at 100 cps; 0.04 at 10° eps. 
(These vaiues were obtained on 
0.070-in. slabs of LS 63 molded 
5 min at 260 F, then oven cured 
24 hr at 392 F.) 
Lower cost blends 

Some fluid exposure—e.g., ex- 
posure to splash or fumes only— 
are not severe enough to justify 
the cost of a straight fluorosilicone 
rubber compound. Where the re- 
quired fluid resistance is inter- 
mediate between that of fluoro- 
silicone and general purpose sili- 
cone rubbers, varying degrees of 
resistance at intermediate costs 
can be obtained by blending. 





All curves for blends of 
fluorosilicone with: 

—— 50 durometer stock 

—=— 80 durometer stock 

—-—=— Low compression set stock 


Volume Change, % 


| ASTM No.1 Oil (70 hr, 300 


= 
_— = — 
—— SS 


l i 

18) 20 60 80 

Fluorosilicone Rubber Content, % 
(LS-53) 














Turbo Oil No./5: M/L-L- 7808 
© hr, 350 F) 


Shydrol 1500 
(70 hr, 250 F) 
oll blends) 


Volume Change, % 











| 1 l l 
0 20 40 60 80 100 
Fiuorosilicone Rubber Content, % 


Before deciding on the type of 
elastomer needed, remember that 
though fluorosilicone rubber is 
superior to silicone rubber in re- 
sistance to most fuels, oils and 
solvents, there are exceptions. In 
acetone, certain other ketones, and 
in phosphate esters, regular sili- 
cone rubbers are actually more 
resistant than fluorosilicones. 

Table 2 shows mechanical prop- 
erties and costs of blerds of dif- 
ferent proportions of LS-53 and 
three general purpose silicone rub- 
bers. The curves below show 
the effect of changing proportions 
of fluorosilicone and general pur- 
pose silicone rubbers on fluid re- 
sistance. Although volume change 
is not a precise measure of the 
fluid resistance of an elastomer, it 
does provide an indication of the 
magnitude of the effect of a fluid. 
For any specific type of service, 
actual tests in the fluid must be 





\ 


A \ 
N\A 
\ 


ASTM Fuel 8 (24 hr, RT) 


Ss 








1 1 





20 40 80 
Fiuorosilicone Rubber Content, % 





9 


8 


Volume Change ,% 


8 


Skydrol 7000 
(70 hr, 250 F) 











20 80 100 
Fluorosilicone Rubber Content, % 


Volume change of differing proportions of blends of fluorosilicone and three 
general purpose silicone rubbers. (General purpose compounds used to blend 
with LS-53 Silastic 50, 80, and S-2096.) 





Other Articles on 
Fluorosilicone Rubber 


New Heat and Solvent Resistant Elas- 
tomer, Materials & Methods, Nov "56, 
p 168. 

Selecting Silicone Rubbers, Materials & 
Methods, June '57, p 114. 

The Fluoro-Elastomers: Latest Weapon 
Against Heat and Fluids, M/DE, 
July '57, p 90. 

Seven Silicone Rubbers Are Easy to 
Process, M/DE, Sept "59, p 134. 











conducted. 

An additional benefit obtain- 
able by blending is the opportun- 
ity to develop a compound with 
optimum resistance to two differ- 
ent fluids. For example, if the 
compound must resist exposure to 
both Turbo Oil No. 15 and Skydrol 
500, the curves show that opti- 
mum resistance to both fluids is 
obtained by a blend of about 50:50 
fluorosilicone and general purpose 
silicone rubber. 


Room temperature cure promised 

The room temperature vulcaniz- 
ing silicone rubber still under 
development (expected to be avail- 
able in early 1961) is a one-com- 
ponent system applied in a paste- 
like consistency from a calking 
gun. The material vulcanizes in 
three days; maximum physical 
properties are obtained in seven 
days. 

Initial data indicate that phy- 
sical properties of the RTV will 
be relatively low (i.e., a 36-duro- 
meter stock has a tensile strength 
of about 380 psi, with 220% 
elongation), but property reten- 
tion after exposure to heat will 
be good. The preliminary data in 
Table 3 show how physical prop- 
erties are affected by immersion 
in fuels and lubricants at different 
temperatures. 

RTV fluorosilicone rubber ap- 
pears to provide excellent adhesion 
to a variety of metals. Table 4 
shows the effects of heat and vari- 
ous liquids on a bond between 
the rubber and aluminum. All 
failures are cohesive, indicating 
that the bond to metal is stronger 
than the elastomer itself. Adhesive 
strengths to other metals are 
essentially the same. 

For more information, circle No. 604 
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impermeability to gases. Prop- 
erties of the material, called Pyro- 
graphite, are compared with those 
of several other materials in an 
accompanying table. 

Made by a process developed 
by Raytheon Co., Waltham 54, 
Mass., the material is expected to 
be useful for applications in 
rockets and missiles, electrical 
and electronic systems, and nu- 
clear reactors. 

Thermal and 
electrical properties 

Graphite, which sublimes at 
6350 F, has the highest heat re- 
sistance of any elemental material. 
But the oriented structure of 
Pyrographite combines this high 
temperature resistance with high- 
ly anisotropic heat transfer char- 
acteristics. 

Fig 1 shows the conductivity 

continued on p 170 


One-way heat flow is shown graphically by melted head on lead soldier 
at left. Much lower thermal conductivity perpendicular to face of Pyro- 
graphite permits soldier on top to remain relatively unaffected. 





Oriented Graphite 
Produced by 


MORE WHAT’S NEW 
IN MATERIALS 


Fluoro-elastomer resists 
heat, solvents 
Lacquers for plastics .... 


Brazing alloy for 
stainless honeycomb ... 


Duplex electroplate 


Resistance alloy is 
corrosion resistant .... 


Coatings applied by plasma 


Commercial Process 


conductivities several orders of 
magnitude higher in the plane 


® Oriented graphite, which pro- 
vides strongly anisotropic thermal 


and electrical conductivity char- 
acteristics, can now be produced 


parallel to the surface than at 
right angles to the surface. 


arc technique 


Metals cleaned, primed, 
painted in one unit .... 


Other characteristics of the 
material are high density and 


in commercial quantities. The 


material has thermal and electrical Synthetic latex 


Permanent magnet with 
high energy value 

Zone melting boron 

Polyethylene clarity 
increased by annealing 

Control improves resist- 
ance spot welds 

Ceramic cylinders 

Magnesium sheet can be 
bent cold 

Diamonds tailored for 
grinding, polishing .... 

Wood grain texture for 
molded plastics 

Large plywood panels ... 

Synthetic mica paper .... 

Clear acrylic resin 

Wood hardboard resists 
moisture 

Other news 


TYPICAL PROPERTIES OF PYROGRAPHITE VS OTHER MATERIALS 





Alumina Tungsten 


(Als) 


Subl or Melt. Pt, F : 6650 1980 6100 
Density, Ib/cu ft 112.3-138.5 555.4 1204 
Ten Str, 1000 psi. 15-20 60-70 120 
Spec Heat, Btu/Ib/°F. 0.232 0.184 10.0921 0.034 
Ther Cond, Btu/hr/sq ft/°F /ft a= 92.5-225.4; | . 225 98.3 
c= 1.16-2.02* 
0.81-0.90 — 0.10 0.43 
a= 200-250 x 800 x 10-© | 108-10 (1.77 x 10*/5.51 x 10+ 
10-*; ¢ = 0.25 
Hardness (Mohs) a= i;e= 45 0.5-1 9 
Coef of Ther Exp, per °F 0.37 x 10-* 4,37 x 10+ | 
Strength/Density (approx), 
1000 psi 10 1.34 


Property Pyrographite Graphite Copper 





Spectral Emissivity 
Elec Res, ohm-cm 


2.5-3 


9.3x10*| 24x6* 


7.55 73 6.2 




















aAbsolute value depends on density. 
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i The blended 
liquid is poured 
into the mold be- 
fore the foaming 


action begins. 


2 Negligible 
waste typifies 
control achieved 
when RCI foom 
system is used. 


“POLYLITE resins are indispensable to 
production of our unique foam buoy” 


quipment Company 


z = 


buoy just fifteen 
minutes later, fin- 
ished except for 
the hardware. 


=~ SE POLYLITE polyester resins have helped us ob- 
tain exactly the properties we want in our Skipperline 


Buoy,” says Lester Hegstad, Vice President in Charge of - 
Engineering, Hanson Equipment Company, Beloit, Wisconsin. ee 
. , : resins proved as ¢ 
The buoys are constructed of polyurethane foam and perfect for our 
a “skin” of reinforced plastic. The foam fills the body of the production as 
buoy and makes it lighter and more buoyant than wood or mi pre b 4 
cork, as well as impervious to rot. The exterior is resistant cia 
to rot, unharmed by salt water, and won’t chip, peel or re- 
quire painting. 
The foam core of the buoy is prepared by blending the 
POLYLITE ingredients and pouring them as a liquid into the 
mold which has been lined with the reinforced plastic “skin.” 
Foaming and curing take place rapidly and at room tempera- 
ture. The result is a hard, rigid foam with a high strength- 
to-density ratio and an exceptionally uniform structure of 
closed cells. 
The “skin” is made from glass fiber cloth and two 
other POLYLITE resins — a colored gel coat and a bonding "} 
resin. 
The Hanson Company also uses RCI resins in its ' ; 

, : Creative Chemistry... 
manufacture of reinforced plastic tanks and boats. In every Your Partner in Progress 
case the company has found that no other resins perform 
as well as the RCI line. st REICHHOLD 


“ : Synthetic Resins « Chemical Colors « industrial Adhesives « Phenol 
Perhaps there’s a POLYLITE resin that can improve Hydrochloric Acid « Formaldehyde « Phthalic Anhydride 
your products or production technique. Your REICHHOLD itatale Latyeride + Grin ORanrusine © Saeias Sagi 
‘ ° ’ . . Pentaerythritol « Pentachiorophenol « Sodium Pentachiorophenate 
representative will be glad to discuss it with you. Sulfuric Acid e Methanol 


REICHHOLD CHEMICALS, INcC., “ 
RCI BUILDING, WHITE PLAINS, N. Y. 


For more information, turn to Reader Service card, circle No. 377 
FEBRUARY, 1960 «+ 4&7 





18 


ou 
don’t worry 


pressure 
Us 


~extre 


e 


The Mullen Burst Test, being run here at our lab in 
Buena Vista, Virgina, is the yardstick to determine mazi- 
mum resistance to burst to make certain the material 
conforms to specifications. 


with Reeves 
Vulcan Diaphragms 


One of the numerous inspections in our system of 
quality control is the Mullen Burst Test. This inspection 
is used on every roll of coated fabric before it is shipped 
or made into diaphragms. 

From the gross psi readings of this test, we can assure 
you that Reeves Vulcan Diaphragms will safely withstand 
the pressures listed in our specifications. 


You name the application-we'll 
supply the right diaphragm or 2) 
diaphragm material for your ULCAN 


specific needs. For prompt russer prooucrt . 


+ Ime Vulcan Rutter Products 


action, call or write us today. Sn eee 


For more Information, turn to Reader Service card, circle No. 336 
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Polymethylstyrene discontinued 


To the Editor: 

We are very interested in polymethylstyrene 
described in your July ’59 issue. We have attempted 
to find a source of supply for this material and have 
not been successful. We learned that American 
Cyanamid Co. previously manufactured this item. 
However, they have discontinued its manufacture 
and were unable to refer us to a current source 
of supply for this material. 

We would appreciate your assistance in finding 
this information. 

H. J. BRown 
Administrative Assistant 
University of Chicago 
Chicago 


American Cyanamid was the sole producer of this 
material. 


Material to fight traffic noise? 
To the Editor: 

Please advise if there is a material in drape, 
curtain or venetian blind form that can be used in a 
home to keep out heavy truck traffic noise. 

The front of the house faces the main street and 
is mostly glass double pane, but the noise comes 
through and is bothersome during sleeping time. 


Can you help? 
JAY MORGAN 


Morgan-Francis Co., Inc. 
Stratford, Conn. 


A flexible urethane foam material might solve the 
problem. We suggest contacting Mobay Chemical Co., 
1815 Washington Rd., Pittsburgh 34. 


Schizophrenic scales 


To the Editor: 

On p 94 of your Feb ’59 issue the authors Mc- 
Mahone, Birdsall, Johnson and Camilli in the article 
“Polyester Film—How Long Does It Last?” show 
two graphs in which the useful service life of Mylar 
polyester sheet is plotted against the service temp- 
erature with relative humidity as an additional 
parameter. 

Though the use of a logarithmic time ordinate 
and a linear temperature abscissa is fully justified 
and understood, it is confusing to read the tempera- 
ture scale. At equidistant points you find in the 
first graph 85, 105, 120, 140, 160, 175, and 195 F; 
in the second graph you find 105, 120, 140, 160, 175, 
195 and 212 F. 

Is this the outcome of an originally used Centi- 
grade scale which was converted into Fahrenheit 
and then rounded off? 

If so it would just be another occasion to com- 
ment on our almost schizophrenic situation when 





Experience—the added alloy in Allegheny Stainless 


HIGH TEMPERATURE ALLOYS 
YOU CAN WELD OR BRAZE LIKE STAINLESS 


In addition to their high strength characteristics, AM 350 
and AM 355, A-L’s precipitation hardening stainless steels, 
have other advantages for designers of missiles and super- 
sonic aircraft. 

When welding AM 350 and AM 355, there is little or no 
tendency to hot cracking or poor weld ductility, even in 
heavy sections. Both alloys weld as easily as the common 
stainless steels, even in the completely heat-treated condi- 
tion. Brazability is equally easy—no special surface prepara- 
tion is required during brazing operations. 

Due to the high ductility in the annealed condition both 
alloys lend themselves to various kinds of fabrication—they 
can be spun, machined or formed using normal procedures. 


In the heat-treated conditions, AM 350 and AM 355 have 
remarkable strength-to-weight ratio at both room and ele- 
vated temperatures, retaining useful strength and ductility 
up to 1000 F. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier sec- 
tions, is available commercially in forgings, forging billets, 
plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, ‘AM 350 and AM 355.” 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. ‘ue 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


For more information, turn to Reader Service card, circle No. 421 
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DO YOU HAVE A 
LUBRICATION 
PROBLEMown... 


WHY NOT TRY 


PUREBON 


*carbon-graphite 
especially designed 
for mechanical 
applications 


Where lubrication 

is a problem on 

bearings, seals, blades 

and similar sliding or rotating parts, 
PUREBON is often the ideal solution. 


PROPERTIES OF PUREBON 


1. Stable at high temperatures. 2. Moldable 
to size. 3. Light weight. 4. Low cost where 
moldable to size. 5. Readily machinable. 

6. Chemically inert. 


REQUEST BULLETIN NO. 
60 OR SEE SWEET'S 
PRODUCT DESIGN FILE 


PURE CARBON CO., INC. 


448 HALL AVENUE 
ST. MARYS, PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 335 
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working or having to work with two systems of 
weights, measures and temperatures, i.e., the metrid 
and the British systems, and the many unhappy 
hybrids of the two. 
ALBERT HARTIG 
Research Engineer 


Pfaff Industrial Sewing Machine Corp. 
New York City 


Mr. Hartig is correct in assuming that the somewhat 
illogical temperature breakdown in our Feb ’59 poly- 
ester film article resulted from direct conversion 
from the Centigrade scale. We agree that the results 
of the conversion can be somewhat confusing when 
comparing the two graphs in general. However, we 
feel that the desired result is easily obtainable when 
using the two graphs to pick off maximum service 
life for a given thickness at a given service temp- 
erature. From the standpoint of editorial style, we 
have settled on the British system primarily because 
we find that the vast majority of our readers are 
most familiar with it. We would be more than happy 
to go along with any international system that would 
be universally agreed upon. 


Damping and brittleness 


To the Editor: 

I would like to comment briefly on the “damping 
and brittleness” letters in M/DE, such. as the 
Apr 59 letter by Mr. A. C. Strother. 

Considerable confusion exists on the subject of 
material damping because of its dependence upon 
such factors as grain size, temperature, frequency, 
stress level, mode of stressing and coldworking. 
However, any relationship between damping and 
brittleness is indeed remote. Cast iron is brittle 
but exhibits high damping capacity, whereas ductile 
copper exhibits considerably lower damping (at least 
for frequencies between 20 and 1000 cps). It is 
therefore difficult to see how damping and brittle- 
ness can be placed at opposite ends of the same 
scale. 

Similarly, any direct relationship between hard- 
ness and damping is obscure. A number of soft 
materials such as lead exhibit high damping capa- 
city, but hard materials such as nickel also evidence 
high damping. In some instances, heat treatment 
has very little effect upon damping, while impact 
loading a well-annealed metal will produce an 
immediate increase in its damping capacity. Perhaps 
a better explanation of damping can be obtained 
by reference to the quantity and mobility of disloca- 
tions. 

HERBERT L. MILLIGAN 
Bellevue, Wash. 


WIN CASH—E£ach month $10 will be paid for the best letter 
written to an author (through us), an editor, or addressed to 
this column. We reserve the right to withhold awards. 





The Prime Mover Company, 
manufacturer of materials 
handling equipment, says: 


Our “Prime Movers” 
give these 6 parts a 


terrific beating...that’s 


why they’re made of 
LaSalle 


STRESSPROOF 


STEEL BARS 





Engineers of the Prime Mover Company, Mus- 
catine, lowa, demanded the most dependable stee! 
bars available for six important parts of their 
transmission assembly. Here are some of the 
reasons they specified STRESSPROOF! 


You don’t have to heat treat sTRESSPROOF! There’s 
no heat treat distortion. 


STRESSPROOF is strong . . . 100,000 psi. 
It machines faster... at 83% the speed of B1112. 


It wears better without case hardening . . . re- 
placing .40 carbon alloy steels and other heat 
treated and alloy steels, such as 8640, 4140, 
C1045, C1141, and C1137. 


It costs less than heat treated in-the-bar alloys. 











Use this coupon to request technical bulletin announcing improvements in LaSalle sTRESSPROOF Steel Bars... with copper. 








Name 


1418 150th Street 
La Salle STEEL CO. Hammond, Indiana 





Please send technical Title 





bulletin ‘Today's 
Improved LaSalle 


Company 








STRESSPROOF Steel 3 
d A 
Bars...with Copper.” ; ddress 


BE ey ae a 


Zone State 





—-------------4 





City 


For more information, turn to Reader Service card, circle No. 389 
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WHATEVER 
MATERIAL 

ADVANTAGES 
YOU NEED... 


Versatile A+ FELTS. ... created by the American 
Felt Company . . . are among the most diverse and useful 
of all basic design materials. They respond to the imagina- 
tion .. . and to the hand. 


With this remarkable range of materials you can achieve 
new effects in fashion and decoration . . . filter solids from 
liquids and impurities from air . . . absorb sound and shock 
. .. polish glass, marble, leather and steel! 


American Felt Company has pioneered and perfected nat- 
ural and synthetic felts for a thousand purposes. One of 
these may meet your needs exactly. Send us your design 
problem; our engineers will follow through promptly. 
Write: Engineering Dept., American Felt Company, 402 
Glenville Road, Glenville, Conn. 


Among our famous trademarks: “SOLEIL” FELT—quality millinery; 
FEUTRON—synthetic fiber felts; O1L. FOIL—bearing seals. 


from fashion |; 
to filtration... 


YOU'LL FIND THEM 


For more information, turn to Reader Service card, circle No, 445 
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& SUPPLY 


.. AT A GLANCE 


Production of all types of engineering materials reached new highs in 1959, 
according to year-end reports now being released. For example, in metals... 


Aluminum production set a new record of 1.95 million tons, 25% over the 1.57 
million tons of 1958 and 16% over the previous peak of 1.68 million tons in 1956. 
Steel production reached 93,436,813 net tons, about 8,000,000 tons more than in 
1958. Titanium mill products totalied 3100 tons, a 20% increase over 1958. And 
in nonmetallics . 


Plastics production was up 25% last year to 5,600,000,000 lb, compared to 
4,518,000,000 Ib produced in 1958. Polyethylene and vinyl production passed the 
one billion pound mark for the first time in the history of the plastics industry. 
Synthetic rubber production reached 1,300,000 long tons, compared to a previous 
record of 1,118,173 long tons in 1957. 


Steel prices are not likely to go up in the ‘immediate future,’ say industry and 
government leaders. Stable prices will help steel producers hold the line against 
competing materials such as aluminum, and against foreign steel imports. How- 
ever, a price increase may come when pay increases go into effect next December. 
At that time labor costs will increase about 3.75%. 


Price of Delrin acetal resin has dropped to 88¢ per Ib—down 7¢ per lb from a 
previous price of 95¢ per lb in truckload quantities, according to an announcement 
from Du Pont. The resin is now in commercial production. 


Price of polyethylene has dropped to a new low of 3242¢ per Ib in carload 
lots. Price cuts were made by Koppers, Spencer Chemical and Union Carbide 
Plastics on conventional polyethylene. Meanwhile, Goodrich-Gulf Chemicals, Inc. 
announced it is building a plant at Port Neches, Tex. to produce a new high density 
polyethylene not currently made in this country. Based on Ziegler chemistry, the 
“oriented” material will have better resistance to heat and stress cracking than 
the usual high density polyethylene, according to the company. 


Price reductions on tantalum powder have been announced by Fansteel Metal- 
Jurgical Corp. and Kawecki Chemical Co. Fansteel’s new price is $30 per Ib in 5000-lb 
lots, down 25% —Kawecki’s, $49.80 per lb in 200-lb lots, down 15%. 


A new urethane fiber with the generic name ‘spandex’ will probably be in pro- 
duction by the third quarter of this year. Du Pont is building a plant at Waynes- 
boro, Va. to make the fiber which it calls Lycra. The fiber will be aimed at many 
of the jobs now performed by rubber thread. Other companies actively interested 
in spandex fibers include U. S. Rubber Co. which calls its fiber Vyrene, and 
Firestone Rubber and Latex Products Co. Price of Du Pont’s new fiber ranges 
from $4.75 per lb for 560-denier to $9.80 per lb for 70-denier fiber. 
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ROTATING STRESS LOADS are con- 
stantly changing on the modulus bal- 
ancing cheek plate (indicated in biuve) of 
this helicopter rotor by Kaman Aircraft. 
*"SCOTCHPLY’ Is the only structural 
material tested that satisfied al! re- 
quirements. Plies are oriented to meet 
the tension, bending and torsion strains 
developed in the biades. 


Modulus of elasticity taken in the 
lengthwise direction and crosswise di- 
rection for several laminate orienta- 
tions are shown below. Any intermedi- 
ate ratios may be obtained as ‘SCOTCH- 
PLY’ can be taliored to meet specific 
stress requirements. 


ny EH TEST ACROSS PANEL 
ONAL 
Sires IN. PRIMARY DIRECTION ia 





ato 





1 2 3 4 5 
MODULUS (MILLIONS PSi) 


' Cross-hatching 
indicates filament 
. orientation 
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STRENGTH-T0-WEIGHT RATIO TOPS 
ALL STRUCTURAL MATERIALS 


Strength/weight and other exclusive properties result from 
customized orientation of continuous, non-woven glass filaments* 





What’s the big difference between “SCOTCHPLY” and 
other pre-impregnated reinforced plastics? Only 
““SCOTCHPLY” BRAND Reinforced Plastic has contin- 
uous, non-woven glass filament* reinforcement. 


Here are the superior properties that result: 


* UNMATCHED INDIVIDUAL PLY 
STRENGTH—each ply consists of continuous 
straight filaments in para!lel alignment, not crimped 
or woven. 

* HIGHEST DEGREE OF TAILOR- 
ABILITY— individual plies may be oriented to 
meet specific stress requirements; reinforcement 
(weight and bulk) is not wasted in directions or 
regions of low stress. This degree of tailorability is 


not possible with other reinforced plastics using 
woven cloth or short strand reinforcement. 

This duo of exclusive advantages combines to 
give ““SCOTCHPLY” an unequalled strength-to-weight 
ratio and superior fatigue properties. 

Sold in uncured rolls or sheets, ““SCOTCHPLY” 
Reinforced Plastic is a moldable, laminated plastic 
consisting of a mechanically controlled ratio of resin 
to reinforcement*. Heat and low pressure in 
matched metal dies, vacuum or pressure-bag mold- 
ing cure it into rigid form. 

For complete information and technical service, 
write on your letterhead to Dept. XAB-20. Re- 
inforced Plastics Division, 3M Co., 1210 University 
Ave., St. Pau! 4, Minn. 


*Other available filaments: nylon, asbestos and other ablation materials. Epoxy, phenolic and other resin systems are available. 


EXTREMELY HIGH TENSILE 
STRENGTH and light weight are 
essential in this battery case by 
Prewitt Aircraft for a classified mis- 
sile. By proper orientation of re- 
inforcing filaments, “ScoTCHPLy” 
provides maximum strength where 
strength is needed to withstand tre- 
mendous acceleration loads. 


FLEXURAL FATIGUE failure of 
metal Fourdrinier springs resulted 
in costly breakdowns on this paper 
machine manufactured by Rice Bar- 
ton Corporation. Now Fourdrinier 
springs of ““ScorcHPpLy’’—tailored 
to the application—do the job. 


See Sweets Product Design’File insert 2a. 
Mi 


Tensile strength-weight ratios 


1 


na 
RaTio: 2nsie Strength 


(assume Mild stee! as unity) 


Fiexural-fatigue strength @ 2 x 10° cycles 





FABRC | 
ABSOLUTE VALUES PS! — 





























“*SCOTCHPLY’’ 1S A REGISTERED TRADEMARK OF THE 3% CO., ST. PAUL 6, MINN, EXPORT: 99 PARK AVE., NEW YORK 16, @, ¥. CANADA: LONDON, ONTARIO 
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«+ WHERE RESEARCH IS THE KEY TO TOMORROW 


For more information, turn to Reader Service card, circle No. 353 
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Bigithrees|littlel 


TORge;t, GreatenmStrengith 
fons Maxdinluinn 


Each time a trio of these new cars rolis off the assembly 
lines at Ford, Chrysler Corporation and Chevrolet, another 
set of 67 Malleable parts goes into action to give American 
drivers more dependability, convenience and economy. 


Valiant, Corvair and Faicon Use 
Greater Proportions of Malleable iron 
Than the Three Conventional Cars! 


Brand new from tread up, the Corvair, Falcon and more economical cars without sacrificing the safety and 
Valiant are the result of intensive investigation, convenience demanded by the American public. 
engineering and testing . . . all done to produce lighter, To accomplish this, the automobile industry’s 


ER RS EL eI LTE SA ES, 2 AN 


CONNECTICUT Peoria Malleable Castings Co.,Peoria | 
Connecticut Mall. Castings Co., New Haven 6 = wagner Castings Company, Decatur 
Eastern Malleable lron Co., Naugatuck 


Ghee eompentos MALLEABLE New Haven Malleable Iron Co., New Haven 4 1 tadianagelie 6 


DELAWARE , 
ese members of the Eastern Malleable Iron Co., Wilmington 99 National Mall. & Steel Ne Sn 


ILLINO! 1OWA 
As » Central Fdry. Div., Gen. Motors, — lowa Malleable Iron Co., Fairfield 
IN Chicago Malleable Castings Co., Chicago 
Ss Moline Malleable iron Co., St Charles MASSACHUSETTS 
National Mall. and Stee! Castings Co.,CiceroS0 - Belcher Maileable Iron Co., Easton 
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RelyOn)MALUEABLE 


With PLessmVvel giant 
OperatingueEconomy =. 
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mol mmedabiver-imel-t-ilela 


~~ ae - applications... 


sm: :, Steels 
‘Latrobe’s know-how = ee ee ll 
“guarantees reliability vere 


ai =e 
Pk Peas 
oe ‘ 


Production know-how gained in mak- 
ing highest quality tool and die steels 
gives Latrobe an advantage in pro- 
ducing VAC-ARC (consumable vac- 
uum melted) steels to meet critical 
design requirements. VAC-ARC 
Steels possess unusual cleanliness, 
improved ingot structure, and supe- 
rior mechanical properties. 


Compare! 


[ % 
VAC-ARC TYPICAL TRANSVERSE TENSILE PROPERTIES 
(8” square billet of Dynaflex) 


Grades Available... | ; —-- 
Mid-Radius Center 

] Property r i ’ i 

Air Melt | Vac-Arc | Air Melt | Vac-Arc | 


| 


APPLICATION TYPE GRADE NAME 
. | High Temperature A-286 Pandex Tensile Strength (psi) 285,000 | 287,000 | 285,000 | 285,000 | 


| 
| | | 
M-50 - | Yield Strength .2% (psi) | 250,000 | 252,500 | 245,000 cata, 
Bearings | | | | 

52100 Regent Elongation % 4 8 _ oon 8 


4 | } | | | 
| Aircraft & Missile H-11 } Dynaflex Reduction of Area % | 10 25 3 24 nS j 
| S-. | 


| 














Call your Latrobe representative . . . or write for literature. 


Lareose Mesimatu / LATROBE STEEL COMPANY 


= LATROBE, PENNSYLVANIA 


BRANCH OFFICES and WAREHOUSES: 


BOSTON *¢ BUFFALO + CHICAGO « CLEVELAND « DAYTON « DETROIT 
HARTFORD * LOS ANGELES « MIAMI « MILWAUKEE « NEW YORK 
PHILADELPHIA «© PITTSSURGH ¢ SAN LEANDRO « TOLEDO 


Seah. 
ae ag : _ *Latrobe's Trade Name for Vacuum Consumabie Electrode Melting 
es % : ne ae ? 

vas a ville > ar é ean. \ 
a Men es RE a ae ; $e Pr OMe pay SE aod: > Riot 


For more information, turn to Reader Service card, circle No. 384 
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In all ways, René 41 is a remarkable alloy. No other 
high-temperature alloy used in production today 
equals its tensile strength. In other properties, too, 
René 41 is far ahead of the field. 

Also important, this nickel-base, vacuum-melted 
alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or 
dissimilar materials. 

Cannon-Muskegon offers René 41 in standard 
36"x 96" sheets .015” to .125” thick, in smaller sizes 
down to .010”, in bar stock up to 3” in diameter... 


YIELD STRENGTH 





foil down to .001 in thickness . . . and fine wire only 


.0015 in diameter. 
For complete details, write for Technical bulletin 


No. 86. 
*TM of General Electric Co. 


her & TS 


a ees 


Uurra Met 


CANNON-MUSKEGON CORPORATION 


2873 Lincoln Avenue * Muskegon, Michigan 


METALLURGICAL 
For more information, turn to Reader Service card, circle No. 414 
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BAKER 


instant and automatic 
relief of excess pressure 


with dependable corrosion-resistant 
rupture discs 


PLATINUM 





DIVISION 


In pressurized apparatus subject to corrosive action, pre- 
cious metal rupture discs provide the safest, most accurate 
and dependable relief. Platinum, gold, and silver are now 
generally recognized as specifics when dealing with corro- 
sion, Each is resistant to the corrosive effects of an impor- 
tant group of liquids and gases and will remain unattacked 
under conditions that would render many base metal mate- 
rials useless. These rupture discs, depending on material 
selected, are guaranteed to be burst +5% of specified 
pressure. Intrinsic value adds to the original cost of these 
discs but the actual metal value is recovered, no matter how 
torn or battered the discs may be. Send for literature. 


BAKER PLATINUM DIVISION «+ 113 ASTOR STREET 
NEWARK, N. J. 


fine wire, thin foils, ribbon and . BAKER 


PLATINUM 





DIVISION 


tubing in noble metals and 
their alloys, for all applications. 


The unique combination of properties of the noble metals 
continually recommend them for industrial applications. Our 
modern melting, wire drawing, rolling and heat treating 
equipment coupled with long experience in the field is at 
your service for production of standard and special items. 
WIRES: Bare drawn wire of ductile materials down to .004” 
-High temperature thermocouple wires—High temperature 
furnace windings —Potentiometer and Resistance wires — 
Platinum clad tungsten wire. 
FOILS: In platinum, palladium and gold down to .0001”— 
In iridium and rhodium as thin as .001”. 
TUBING: Seamless in platinum, palladium, gold and their 
alloys. Sizes from .018” with .004” wall up to 12” with 
042” wall. 

For complete -information write for our leaflets, “Fine 
Wire, Foils, Ribbons” and “Noble Metal Thermocouple Wire”. 


BAKER PLATINUM DIVISION «+ 113 ASTOR STREET 
NEWARK, N. J. 


BOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER DIVISION + AMERSIL QUARTZ DIVISION + BAKER CONTACT DIVISION + BAKER DENTAL DIVISION 
* BAKER GETTING DIVISION «+ BAKER PLATINUM DIVISION + CHEMICAL DIVISION + EAST NEWARK INDUSTRIAL CENTER + HANOVIA LAMP DIVISION « 
MANOVIA LIGUID GOLD DIVISION « INDUSTRIAL DIAMOND DIVISION « INSTRUMENTS AND SYSTEMS DIVISION « IRVINGTON-BAKER REFINING DIVISION « 
D. EE. MAKEPEACE DIVIGION *© NATIONAL ELECTRIC INSTRUMENT DIVISION + RESEARCH AND DEVELOPMENT DIVISION + MH. A. WILSON DIVISION. 


PROMPT PRECIOUS METAL SCRAP RECOVERY SERVICE + ENGELHARD PROCEDURES RECOVER 
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CHEMICAL 


gold plating for electrical and 





DIVISION 


electronic components 


Atente tienen oH Recently, the use of gold electroplates have been extended 
ee eae to many new functional applications especially in the field 
Atomic Wot. ee of electronics where the tarnish resistance and low electrical 
> =] resistivity of gold are most useful. A complete line of pre- 
Crystal Structure Face center cubic 4.07A cious metal plating solutions for both decorative and func- 
Density 20°C = 19.3G/CM? tional purposes are available from stock. 
: : ATOMEX is a 24K gold immersion solution that permits the 
Melting Point 1063°C deposition of a thin, dense, uniform layer of 24K gold on 
Specific Resistance 13.2 OHMS/MILL/FOOT printed circuits and metallized plastics by means of a simple 
bath. Atomex deposits.gold by lonic displacement—it is the 
Thermal Conductivity | 0.71 ¢ gs UNITS (20°C) first practical gold immersion solution containing no free 
Coef. Linear Expansion| 14.2 Micro Inches /°C (20°C) cyanide. The Atomex deposit is more permanent and less 
expensive than electroplating of comparable thickness. 
Hardness Rockwell 15 T Scale = 24 Costly analytical contro! is unnecessary. Write for literature. 
































Tensile Strength P.S.1 x 1000 = 18 CHEMICAL DIVISION © 113 ASTOR STREET 
a = ; : NEWARK, N. J. 
Magnetic Susceptibility} .15 x 10°* C.G.S. Units (18°C) 

















H. A. WILSON 





DIVISION 




















=) THERMOMETAL’ for dependable 
temperature, electrical current and 








voltage control applications. 





Leading manufacturers depend upon the outstanding per- 
formance of Thermometal in electrical appliances, thermal 
cutouts, heating controls and many other applications in- 
volving the indication and accurate control of temperatures, 
electrical currents, voltages, etc. Thermometal is supplied in 
strip form, rolled and slit to close tolerances and tempered 
to specification. Thermometal elements and sub-assemblies 
are also supplied to specifications, with or without contacts 
attached. Send for literature. 


H. A. WILSON DIVISION © U.S. HIGHWAY 22 
THERMOME TAL CONTACTS UNION, N. J. 
COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTO. TORONTO «+ ENGELHARD INDUSTRIES OF QUEBEC, LTO. MONTREAL + ENGELHARD INDUSTRIES, LTD. LONDON 
* ENGELHARD INDUSTRIES A. G. ZURICH + ENGELHARD INDUSTRIES PTY., LTO. VICTORIA + SOCIEDAD SURAMERICANA DE METALES PRECIOSOS &. A. BOGOTA « 


INDUSTRIE ENGELHARD &. FP. A. ROME + ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTO. JOHANNESBURG ASSOCIATED COMPANIES: ACME TIMBER 
INDUSTRIES LTD. « SOUTH AFRICAN FOREST INVESTMENTS LTO., SOUTH AFRICA + AZOPLATE CORPORATION + NUCLEAR CORP. OF AMERICA, U.S.A. 


100°% OF ASSAYED PRECIOUS METAL CONTENT «+ IRVINGTON-BAKER REFINING DIVISION 


For more information, turn to Reader Service card, circle No. 329 
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SHERWIN-WILLIAMS 


SUPERCLAD 


VINYL 
STRIP 
COATINGS 


Metals pre-coated with 
SUPERCLAD or KEMCLAD 
may be stamped, punched, 


brake-formed, die-formed, SHERWIN-WILLIAMS 


roll-formed and assembled in 
many forms without damage ® 
to the finish. Ask for heip KE M C LAD 
on your products. 
STRIP 
COATINGS 


These coatings for PRE-FINISHING your products have been exposure-proved for more than 14 years 


CAN YOU AFFORD LESS? 


Some of the many ways pre-coated metals can save you money may be unknown— 
but the performance you can expect from the coatings need not be. 


Sherwin-Williams SUPERCLAD and KEMCLAD Enamels for the pre-finishing of 
continuous metal strip have been exposure-proved on exterior and interior applica- 
tions for as long as 14 years. First in the field of finishes for aluminum house-siding, 
awnings, Venetian blinds and many other related products, Sherwin-Williams offers 
products backed by complete field performance records and experience. 

More than 1,000,000 aluminum-siding homes in all sections of the country, pre- 
finished with Sherwin-Williams SUPERCLAD and KEMCLAD materials, are evidence 
of this background. 

Specify Sherwin-Williams and be sure, on the coated metals you use or the 
coatings you buy. If you don’t pre-coat or use pre-coated metals—better investi- 
gate! The Sherwin-Williams Co., General Industrial Division, Cleveland, Ohio. 
In Canada: 2875 Centre St., Montreal. 


o} 


SHERWIN-WILLIAMS / INDUSTRIAL FINISHES 


Fer more information, turn to Reader Service card, circle No. 478 
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Stafoam CONTROLS TEMPERATURES 


% 


Hot or cold—inside or out! 


STAFOAM, the miracle urethane insulator, has achieved its 
place in space, protecting men and intricate machinery 
against the fury of unearthly temperature ranges. Reentry 
capsules, like the one pictured above, are being insulated 
with poured-in-place rigid STAFOAM. Arctic shelters, missile 
defrosting mantles, refrigerator trucks, environmental fuel 
chambers, and airline food containers are only a few of the 
hundreds of new STAFOAM structural insulating applications. 


Manufactured in slab stock or poured in place by... 


LATEX PRODUCTS CORP. 
3341 West El Segundo Blvd., Hawthorne, California 
ORegon 8-5021 OSborne 6-014! 
BRANCHES: San Francisco, 42 Gough St.; 


Seattle, 2231 5th Avenue; Dallas, 1300 Crampton St.; 
Houston, 401 Velasco; Omaha, 3304 N. 48th Avenue 


Above: New successful 
environmental fuel and 
missile component test 
chamber constructed with 
poured in place Stafoam. 


stafoam 


TRADE NAME 


From temperature con- 
trol : to cryoge nics, the 
Fre é dlande r R & D Labo- 


ratories can provide new 


A DIVISION OF THE DAYTON RUBBER CO. 


dimensions in material - 
Headquarters for New ideas 


technology. 


STAFOAM RIGID STAFOAM FLEXIBLE POLYRUBBER POLYPOT DAYCOLLAN 


Thermal insulation 
Acoustic dampening 
Foam core construction 
Helmets and liners 
Packaging & flotation 


Aircraft & conveyance seating 
Commercial cushioning 

Shock padding (high hysterisis) 
Clothing insulation & liners 

Air & liquid filtering 


Personnel shock padding 
Instrument & motor mounts 
Elastomer coupling 

Oxygen hose and masks 
Window and hatch gasketing 


A For more information, turn to Reader Service card, circle No. 435 


Instrument potting 

Crystal clear windows & mtrls. 
Control knobs & accessories 
Electronic encasing 
Applicable hardware 


Gear, roller bearings, 0 rings 
Instrument & control knobs 
Instrument scope boots 
Airless wheels & tires 
Applicable hardware 


For more information, circle No. 434 > 
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NS SPECIAL WIRE 
KEEPS SPRINGS ALIVE 
IN 1400° BATH 


When a leading manufacturer of microwave assemblies 
and radar components was faced with a serious production 
bottleneck in a high-temperature dip-brazing operation, they 
came to National-Standard for help in solving the problem. 


CRITICAL MICROWAVE ASSEMBLIES being brazed in a 1400° 
salt bath were held together by cumbersome weights and 
intricate fixtures that frequently caused distortion or slip- 
page during the brazing operation. The solution—and a 
considerable time and money saver—was to clamp all the 
components with springs that would allow expansion of 
the various parts during brazing without distorting the 
assembly. However, conventional spring wire would not re- 
tain tension at 1400°. Once used, springs had to be discarded. 


NATIONAL-STANDARD ENGINEERS, working with the manu- 
facturer’s engineers, tested a new superalloy spring wire, 
NS-25 (L605), that proved “‘as good as new” after several 
hundred brazing operations at 1400° F. The mechanical 
stability of NS-25 spring wire insures proper expansion of 
parts during heating and maintains just the right tension 
to give mating parts good contact and perfect bond. The 
result is manufacturing that is simplified, faster and more 
precise than was previously possible. 


EXPERIENCED ENGINEERING HELP of this kind, for jobs 

requiring high-quality wire, to meet special or unique applica- 
tions, is available to 
you from National- 
Standard. Write for 
additional informa- 
tion to National- 
Standard Company, 
Niles, Michigan. 


MICROWAVE ASSEMBLIES are held togeth- 
er in 1400° brazing bath by springs made of NS-25 
wire. This special alloy wire allows rapid, precise 
brazing never before possible. 


Manufacturer of Specialty Wire and Metal Products 
sranoaro BW NATIONAL-STANDARD COMPANY 


COMPANY 
Niles, Michigan 





GENERAL PLATE 
md t-VilelelaatiCigelele) 
Tolife i -lalem Ol r-Ye mV (-se-11— 


Improve performance, reduce material costs 
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General Plate Platinum-Group Metals, pure, alloyed and clad, offer 
Services and Facilities include: 


high resistance to corrosion, exceptional electrical and thermal prop- 

erties, greater strength. @ Assays and refines platinum-group metal 
General Plate Platinum Clad-Group Metals offer users greater @ Recovers and reworks materials previously expended 

savings in their present applications, as well as opening new possi- — 

bilities for use where the high cost of platinum-group metals are pro- Alloys platinum-group metals 

hibitive. Typical uses for platinum clad metals include linings for Produces chemical compounds for catalysts and for 

vessels, electrical contacts, rupture discs, electrodes, anodes and electro-plating solutions 

laboratory ware. Produces solid and clad metals as sheet 
Whatever your platinum needs, it will pay you to investigate wire — tubing — gauze 

Metals & Controls for solid or clad platinum. Fabricates electrical contacts and contact assemblies 
In addition, Metals & Controls has complete fabricating facilities to for switches, relays, instruments, controls and other 

blank, spin, form, draw, turn, and machine platinum parts . . . and applications; thermocouple wire and other parts — 

to stake, weld or braze assemblies. all to exact customer specifications 


Write today for Bulletin PLA-1. 
<~ TEXAS INSTRUMENTS 


GENERAL PLATE PRODUCTS INCORPORATED 
METALS & CONTROLS DIVISION 
® 1602 FOREST STREET ° ATTLEBORO, MASS. 


Truflex® Thermostat Metal «+ Platinum Metals « Reactor Metals + Radio Tube & Transistor Metals 


General Piate Products: Clad Metals «+ Electrical Contacts « 
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about engineering materials, forms 
and finishes, why not make sure you 
see every copy of the one magazine 
edited solely for this purpose. Cost: 
only $3.00 per year (in U. S.); $5.00 for 
two years. To start your issues coming, 
simply check one of the two boxes at 
the bottom of the postage-free card. 
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each reprint.* A list of earlier manuals 
still available appears on p 134. 


If you prefer to send cash, stomps or check with 
order, simply put the card in on envelope and 
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Aluminum Welding, Brazing. All-State 
Welding Alloys Co., Inc., 2 pp. Compo- 
sition, specifications, mechanical prop- 
erties and typical uses of 24 aluminum 
welding, brazing and soldering alloys. 


(1) 


Aluminum foil. Aluminum Co. of 
America, 26 pp, illus. Architectural, 
electrical, heating, cooling, printing, 
textile and packaging applications of 
aluminum foil. (2 


Welding Rods. American Chain & Cable 
Co., Inc., Page Steel & Wire Div., 
8 pp, illus., No. DH-1277-B. Composi- 
tion, physical properties and welding 
procedures for welding rods used for 
fabricating ferrous metals. (3) 


Reinforced Plastics Filter. Atlas Powder 
Co., Chemicals Div., 4 pp, illus. Cost, 
weight and properties of a reinforced 
plastics filter plate. (4) 


Alloy Mechanical Tubing. Babcock & 
Wilcox Co., Tubular Products Div., 
4 pp, illus., No. TB-430. Information 
on cost, structural advantages, fab- 
rication and availability of alloy 
mechanical tubing. (5) 


Gold Spray Coating. Bee Chemical Co., 
Logo Div., 8 pp, illus. Advantages, 
available colors and recommended uses 
of a gold spray coating. (6) 


Plastics, Coatings, Adhesives. Borden 
Chemical Co., 36 pp. Specifications, 
uses and properties of phenolic, urea, 
vinyl and polystyrene resins; solvent 
and emulsion-type adhesives; and 
organic coatings for metals, fabrics 
and plastics. (7) 


Brass Tubing. Brabant Brass Mfg. Co., 
16 pp, illus., No. 60-2. Specifications 
and uses of brass tubing and pipe 
fittings. (8) 


Bronze Valve Parts. Bridgeport Brass 
Co., 2 pp. Physical and mechanical 
properties, processing, and applica- 
tions of bronze valve parts. (9) 


Aluminum Bearing Bars. Bunting Brass 
& Bronze Co., 12 pp, illus. Composi- 
tion, properties, advantages, machin- 
ability and specifications for aluminum 
bearing bars. (10) 
Nylon Stock Shapes. Cadillac Plastic & 


Chemical Co., 8 pp, illus. Available 
shapes, sizes and properties of nylon 


rod, plate, sheet, strip and tubing. 
(11) 


Nickel Alloy Tubing. Carpenter Steel 
Co., Alloy Tube Div., 7 pp, illus. 
Chemical analysis, physical and me- 
chanical properties, size ranges, 
tolerances, and acid resistance of two 
corrosion resistant nickel-base tubing 
alloys. (12) 


Silicone Rubber. Connecticut Hard 
Rubber Co., 25 pp, illus. Series of 
data sheets on silicone sponge rubber, 
coated fabrics and sheets. Also covered 
are pressure sensitive TFE, silicone 
and glass tapes; silicone cement; and 
conductive silicone gasketing. (18) 


Treatment. Corrosion 
Reaction Consultants, Inc., 8 pp, 
illus. Information on specifications, 
typical uses and effectiveness of an 
anti-corrosion treatment for bare or 
plated iron, steel, aluminum, copper, 
brass and magnesium surfaces. (14) 


Vinyl! Plastisols. Dennis Chemical Co., 
27 pp. General descriptions, recom- 
mended uses, physical properties and 
processing data for vinyl! plastisols. 


(15) 


Glass-Metal Sealing Alloys. Wilbur B. 
Driver Co., 4 pp. Composition, proper- 
ties and uses of three glass-to-metal 
sealing alloys. (16) 


Polyethylene Coating Resin. FE. . 
du Pont de Nemours & Co., Poly- 
chemicals Dept., 4 pp. Properties, uses 
and selection factors for a polyethy- 
lene extrusion coating resin. (17) 


Plastics Vacuum Forming. Eastman 
Chemical Products, Inc., Plastics Div., 
20 pp, illus. Advantages, typical ap- 
plications and techniques involved in 
plastics vacuum forming. (18) 


Metal Finishing. Enthone, Inc., 4 pp. 
Lists the company’s metal finishing 
processes and ae chemi- 
cals. Includes a card offering technical 
data on 77 metal finishing es) 


Polyvinyl Chloride Resins. Escambia 
Chemical Corp., 4 pp, illus. Proper- 
ties, specifications, processing data 
and uses of a new series of lew 
viscosity polyvinyl chloride rep 

) 


Anti-Corrosion 


LITERATURE 


Epoxy Adhesives, Pastes. Furane Plas- 
tics, Inc., 4 pp, illus., No. SP-EP-58-40. 
Classifications, general properties and 
typical uses of epoxy adhesives and 
pastes, (21) 


Silicone Rubber Specifications. General 
Electric Co., Silicone Products Dept., 
8 pp, illus., No. CDS-188. Current 
ASTM, AMS and Military specifica- 
tions for silicone rubber. (22) 


Resistor Wire. Hoskins Mfg. Co., 12 pp 
illus. Complete physical and electrical 
properties of an iron-chromium-alumi- 
num alloy wire used in resistors and 
potentiometers. (23) 


Mechanical Fasteners. [Illinois Tool 
Works, Shakeproof Div., No. 200. 
Examples of fasteners for heavy metal 
applications. (24) 


Solders, Fluxes. Johnson Mfg. Co., Inc., 
10 pp, illus., No. C-1. Information on 
solders, fluxes and soldering supplies. 


(25) 


Cold Drawn Steel Tubing. Jones & 
Laughlin Steel CoP Electricweld 
Tube Div., 4 pp, illus. Tolerances, 
finish, burst pressures and available 
sizes of cold drawn steel tubing. (26) 


Steel Analysis. Jones & Laughlin Steel 
Corp., Stainless & Strip Div., 20 pp. 
Compositions and SAE, AISI and 
AMS numbers for 40 stainless steels, 
184 alloy steels and 105 carbon steels. 
(27 


Nickel Alloy Thermocouple Wire. Kan- 
thal Corp., 4 pp. Advantages, specifica- 
tions and properties of nickel alloy 
thermocouple wire. (28) 


Engine Nuts. Kaynar Mfg. Co., Inc., 
Kaylock Div., 50 pp. Characteristics, 
properties, specifications and uses of 
metal engine nuts designed for ele- 
vated and subzero temperatures. (29) 


Nickel-Base Superalloy. Kelsey-Hayes 
Co., Metals Div., 12 pp, illus. Compo- 
sition, physical properties, heat treat- 
ment, mechanical properties, isostress 
curves, finishing information, and 
available sizes and forms of a nickel- 
base superalloy. (30) 


Stud Welding Fasteners. K S M Prod- 
ucts, Inc., Merchantville 8, N. J., 48 
pp, illus. Standard designs, specifica- 
tions, weight charts and_ special 
machining operations for stud welding 
fasteners. Write on company letter- 
head directly to K S M Products. 
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Die Castings. Latrobe Die Casting Co., 
16 PP. illus. Informatio 1 on machining 
finishing, inspection, quality control 
and shipping of zinc, aluminum, tin 
and lead die castings. (31) 


Lignum-Vitae. Lignum-Vitae Products 
Corp., 9 pp, illus. Engineering and 
desi data, and case histories on 
mechanical and industrial uses of 
lignum-vitae. 2 


Metal Oxides. Monsanto Chemical Co., 
Inorganic Chemicals Dept., 3 pp. Typi- 
cal analyses, physical properties and 
suggested applications for metal 
oxides. (38) 


Copper Plated Steel Wire. National- 
Standard Co., 8 pp, illus., No. 208. 
Specifications, properties and uses of 
copper plated steel wire. (34) 


Metal Powders. Plastic Metals Div., 
National-U. S. Radiator Corp., 12 pp, 
illus., No. 2. Production methods, gen- 
eral characteristics and uses of iron, 
nickel, manganese, silicon and ferro- 
alloy powders. (35) 


Plastics Laminates. Northern Plastics 
Corp., 4 pp, illus. Characteristics, 
sizes, design recommendations, toler- 
ances, advantages and specifications 





Other Available Bulletins 





Irons & Steels 
e Parts « Forms 


Manganese Stee! Products. American Manga- 
nese Stee] Div., American Brake Shoe Co., 16 
pp, illus., No. 2. Information on the use of 
manganese steel for hard facing and for con- 
struction equipment 51 
Ductile tron Parts. American Cast Iron Pipe 
Co., Special Products Div 36 pp, illus 
Grades, dimensions, weights, uses and specifi- 
cations for ductile iron piping, rolls and other 
parts. 52 
Viny!l-Metal Laminate. American Nickeloid 
Co., 6 pp, illus. Specifications, uses and fabri- 
cation of a vinyl-metal laminate available in 
sheets, strips and cuts 33 
Coated Steel Tubing. Armco Steel Corp., 6 pp. 
illus., No. P. O. 5558. Properties. uses and 
sizes of zinc and aluminum-coated steel 
tubing 54 
Stee! Forgings. Cameron Iron Works, Inc., 
Special Products Div., 44 pp, illus. Dimensions 
and weights of various shapes and forms 
forged of stainless and alloy steel. Shows how 
forgings are made 55 


Specialty Steels. Carpenter Steel Co., 40 pp, 
illus. Properties and uses of tool and die 
steels, stainless steels. high temperature alloys, 
electronic, magnetic and electrical alloys, spe- 
cial purpose alloy steels, tubing and pipe, and 
fine wire specialties 56 


Stainiess Steels. Cooper Alloy Corp., 10 pp, 
illus. Composition ranges, mechanical prop- 
erties, corrosion resistance and high tempera- 
ture mechanical properties of molybdenum- 
containing 18-8 type stainless steels 57 


Electric Furnace Steels. Copperweld Steel Co.. 
Aristoloy Steel Div., 48 pp, illus. Facilities of 
company for melting. rolling, finishing, heat 
treating and conditioning electric furnace 
steels. Rolling limits and chemical analysis 
are also given. 58 
Too! Steels for Aircraft. 
America, 8 pp, illus. 


Crucible Steel Co. of 
Design data on high 
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for plastics laminates used for printed 
circuits and fabricated parts. (36) 


Zinc, Aluminum Die Castings. Para- 
mount Die Casting Co., 6 pp, illus. 
a of typical zinc and alumi- 
num die castings. (37) 


Aluminum Extrusions. Precision Extru- 
sions, Inc., 12 pp, illus., No. 5909. 
Mechanical properties, standard toler- 
ances, pricing factors, and recom- 
mended uses of aluminum extrudin 
alloys. (38 


Rust Preventive. Rust Lick, Inc., 20 pp, 
illus. General characteristics, direc- 
tions for use, and suggested applica- 
tions of water soluble rust a 


Carbon Steel Bars. Joseph T. Ryerson 
& Son, Inc., 4 pp, illus, No. 12-5. 
Strength, workability, machinability, 
heat treatment response, and cost of 
cold finished carbon steel bars. (40) 


industrial Gold Plating. Sel-Rex Corp., 
8 pp, illus. Bath composition, equip- 
ment and operating conditions, and 
comparative metallurgical character- 
istics of an industrial gold plating 
used on various base metals. (41) 


Rubber Gaskets. Stillman Rubber Co., 
8 pp. General description, physical 
properties, typical applications, design 
information, dimensional requirements 
and material selection tables for 
rubber gaskets. (42) 


Columbium, Tantalum, V di Tubing. 
Superior Tube Co., 6 pp, No. 121. 
Physical, mechanical, and fabricating 
properties, and information on present 
and potential applications of colum- 





strength steels for use at temperatures up to 
1000 F. Information on heat treatment of hot 
worked tool steels 59 
Castings. Curtiss-Wright Corp., Metals Proc- 
essing Div., 10 pp, illus. Facilities for research 
development and production of castings. 60 
Welded Rings. Dresser Mfg. Div., Dresser In- 
dustries, 4 pp, illus. Tolerances and prices of 
flash welded ferrous and nonferrous rings. 61 
Stainless Steel. Eastern Stainless Steel Corp., 
4 pp, illus. Describes Type 321 SW gerade of 
sheet and plate resulting from new method 
of melting ingots 

Permanent Mold Castings. Eaton Mfg. Co., 
Foundry Div., 18 pp, illus. Describes Eaton 
permanent mold process for producing gray 
iron castings 63 
Rolled Steel Rings. Edgewater Steel Co., 12 
pp, illus. Describes and illustrates a process 
by which rolled steel rings are formed from 
solid blocks of steel. 

Cast Steel Products. Genera] Steel Castings 
Corp., 54 pp, illus. Research and production 
facilities for making large and intricate prod- 
ucts of cast steel 65 
Abrasion Resistant Alloy Steel. Jones & 
Laughlin Steel Corp., 8 pp. Weldability, heat 
treatment, mechanical properties, corrosion 
and abrasion resistance, and fabrication of a 
heat treated alloy steel available in four 
hardness ranges 66 
Steel Wire. Keystone Steel & Wire Co., 12 pp, 
illus., No. la Ke. Illustrates various kinds of 
steel wire and discusses cold heading 67 
Hot Work Die Steel. Latrobe Steel Co., 4 pp. 
Characteristics, uses, composition and sizes of 
pre-hardened hot work die steel. 68 
Alloy Stee! Castings. Lebanon Stee] Foundry, 
1 p. Chemical composition, design information 
and properties of 55 carbon, low alloy, nickel- 
base and stainless steel alloys used to make 
castings. 69 
Clad Steels. Lukens Steel Co., 32 pp, illus. 
Mechanical and chemical properties, sizes, 
uses, design information and fabrication data 
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bium, tantalum and vanadium is 


Plastics Laminates. Taylor Fibre Co., 
2 pp, No, 651.5.18. Characteristics and 
properties of glass-epoxy plastics 
laminates. (44) 


Clad Metals. Texas Instruments, Inc., 
Metals & Controls Div., 10 pp, illus., 
No. P-1A. Characteristics, types, 
and uses of clad metal thermostats 
and electrical contacts. (45) 
Bimetallic Casting. Arthur Tickle Engi- 
neering Works, Inc., 8 pp,_ illus. 
Design data and typical examples of 
molecularly bonding (by casting) alu- 
minum to ferrous metals, nickel, 
titanium, etc. (46) 


Ferrous, Nonferrous Wire, Strip. E. H. 
Titchener & Co., Custom Design Dept., 
22 pp, illus. Finishes, sizes, types and 
typical applications of ferrous and 
nonferrous wire and strip. (47) 


Stainless Wire. Universal-Cyclops Steel 
Corp., 4 pp, illus., No, SS-200. Infor- 
mation on cost, corrosion resistance 
and cold heading characteristics of 
commonly used stainless steel cold 
heading wire. (48) 


High Strength Alloy Steel. Vanadium 
Alloys Steel Co., 24 pp, illus., No. 4. 
Characteristics, properties, hardening 
and surface treatments, fabricability, 
weldability, elevated temperature per- 
formance and applications of a high 
strength alloy steel. (49) 


Cemented Carbides. Vascoloy-Ramet 
Corp., 4 pp, No. 5803. General charac- 
teristics, hardness, rupture strength, 
density and applications of cemented 
carbides. (50) 


for a series of nickel, stainless steel, 
and monel-clad steels. 

Malieable tron Castings. Mallable Founders 
Society, 8 pp, illus. Design considerations. ma- 
chinability, and impact and corrosion resist- 
ance of standard and pearlitic malleable 
iron castings 71 
Zinc-Coated Steel. Weirton Steel Co., Div. of 
National Steel Corp., 12 pp, illus. Installation 
data, specifications, uses and characteristics 
of zinc-coated steel. 72 
Stee! Castings. Ohio Stee] Foundry Co., 14 pp, 
illus. Illustrates many types of castings, in- 
cluding carbon steel, alloy, heat resistant and 
stainless steel castings. 73 
Custom Die Forgings. Park Drop Forge Co., 
24 pp, illus. Case histories on the use of 
custom die forgings in oil field equipment, 
automobiles, diesel engines, boats and air- 
craft. 74 
tron Powders. Pyron Corp., 8 pp. illus 
Chemical and physical properties, and com- 
position of hydrogen-reduced iron powders. 75 
Iron Powders. Republic Steel Corp. Metal 
Powder Div., 52 pp, illus. No. ADV 1014 
Physical properties, uses, chemica] composi- 
tion and availability of four iron powders. 76 
Stainless Steei Tubing. Republic Steel Corp.., 
Steel & Tubes Div., 12 pp, illus. Technical 
points to be considered when purchasing or 
specifying welded stainless stee] tubing. 77 
Steel Tubing Weight Tables. Revere Copper & 
Brass Inc., 14 pp. Dimensions and weights for 
hot finished and cold drawn round steel tub- 
ing. 78 
Bolts, Forgings. Rhode Island Tool Co., 26 pp, 
illus.. No. 75. Dimensions, properties, prices 
and uses for drop and upset forgings, eye and 
special bolts, studs, cap screws and nuts. 79 
Metal Stampings. Rockwell-Standard Corp., 
Stamping Div., 8 pp, illus. Describes facilities 
for producing stampings and assemblies in 
any metal or alloy. 80 
Special Metal Shapes. Roll Formed Products 
Co., 8 pp, No. 657. Properties and uses of roll 
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formed sections made of galvanized, carbon, 
and stainless steel; brass; clad metal; copper: 
zinc and aluminum. 81 
Centrifugal Castings. Sandusky Foundry & 
Machine Co., 16 pp, illus. Tells how centrif- 
ugal castings are made, and shows the use 
of these castings in unfired pressure vessels 
and nuclear equipment. 82 
Viny!-Metal Laminates. Clad Rex Div., Simoniz 
Co., 8 pp, illus. Gives physical, chemical and 
thermal properties, and abrasion resistance of 
vinyl-metal laminates. 83 
Stee! Tubing. Standard Tube Co., 4 pp, illus. 
Sizes, and brazing and soldering procedures 
for stee] tubing used in piping systems. 84 
Steel Castings. Steel Founders’ Society of 
America, 6 pp, illus., No. 93. Case histories 
on the use of steel castings in oil and gas 
fields 8s 
Weided Honeycomb Core. Swedlow Inc., 10 pp. 
illus., No. N. Heat resistance, streneth-weight 
ratios and compression strength of welded 
honeycomb cores made of stainless steel, tita- 
nium and Inconel X. 86 
Weiding Stee! Castings. Tempil Corp., 52 pp 
illus. Recommended practices for repair and 
fabrication welding of steel castings. 


Smail Metal Parts. Torrington Co., Special- 
ties Div., 24 pp, illus. Services and facilities 
of the company for producing small precision 
metal parts. Information also on contract 
swaging and swaging machines 88 
Constructional Alloy Steel. United States Steel 
Corp., 66 pp, illus. Engineering data, metal- 
lurgical characteristics, fabricating practices 
and uses of a constructional alloy steel 
called T-1. 89 
Brazing Alloy. Wall Colmonoy Corp., Stainless 
Processing Div., 1 p. Properties and uses of a 
flexible stainless steel sheet materia] used for 
brazing honeycomb structures. 90 
Coid Rolled Metal. Yoder Co., 88 pp, illus. 
Use of cold formed moldings, trim and tubular 
shapes in a number of products. 91 


Nonferrous Metals 
e Parts « Forms 


Zinc, Aluminum Die Castings. Advance Tool 
& Die Casting Co., 6 pp, illus. Chemical com- 
position and physical properties of zinc and 
aluminum alloys used in the manufacture of 
die castings. 92 
Aluminum Castings. Aluminum Industries Inc., 
4 pp, illus., No. 20A. Company facilities for 
producing aluminum castings 93 


Engineering Bronzes. American Crucible Prod- 
ucts Co., 12 pp, illus. Technical information, 
case histories and applications of Promet 
bronzes. 94 
Bearing Bronze. American Smelting & Refin- 
ing Co., Continuous-Cast Products Dept. 6 
pp. illus., No. 301. Gives stock sizes and 
weights for solid and hollow continuous-cast 
bronze bars % to 9 in. in dia. 95 
High Strength Aluminum Casting Alloy. Fed- 
erated Metals Div., American Smelting & Re- 
fining Co., 6 pp, illus. Physical and mechanical 
properties, specifications, composition and 
foundry characteristics of a high strength 
aluminum casting alloy that requires no heat 
treatment. 


Aluminum-Bronze Extrusions. Ampco Metal, 
Inc., 4 pp, illus., No. G-50. Stock sizes, weights, 
physical properties and specifications for ex- 
truded aluminum-bronze stock rectangles used 
for severe wear and abrasion applications. 97 
Viny!-Metal Laminates. Arvin Industries, Inc., 
8 pp, illus. Design data, humidity and chemi- 
cal resistance, and uses of vinyl-metal lami- 
nates. 


Nickel-Base Alloy. Cannon-Muskegon Corp., 
9 pp. illus., No. 86. Thermal conductivity, 
oxidation resistance, formability, and yield 
and tensile strength of a vacuum melted 
nickel-base alloy called René 41. 99 
Brass Products. Titan Metal Mfg. Co., Div. of 
Cerro de Pasco Sales Corp., 24 pp, illus. 
Dimensional data, properties, weights and 
uses of brass and bronze bars, rectangles, 
squares and wire. 100 
Bimetais. W. M. Chace Co., 40 pp, illus. 
Twenty-four uses of bimetals as actuating 
elements in temperature responsive devices. 
1 


Bronze. Chase Brass & Copper Co., 8 pp, No. 
D-1. Corrosion resistance, properties, forms, 
tempers, electrical and thermal conductivity, 
and uses of a high copper alloy called Phosnic 
bronze. 102 


Chromium Metal. Chromalloy Corp., 4 pp, 
illus., No. 30. Composition, fracture charac- 
teristics and fabricability of super pure 
(99.997%) chromium metal called o——— 


Aluminum Sand Castings. Ironton Aluminum 
Div., Dayton Malleable Iron Co., 8 pp, illus., 
No. 400. Facilities for producing aluminum 
sand castings for use in aircraft, automo- 
biles, appliances, washing machines and out- 
board motors. 103 
Die Castings. Dollin Corp., 16 pp, illus. Fa- 
cilities for die casting large and small parts 
of zinc and aluminum. 104 
Electrical Resistance Alloys. Driver-Harris Co., 
4 pp, illus., Vol. 18, No. 4. Use of electrical 
resistance alloys in appliances, radiant heat- 
ers, welding machines and heat treating fur- 
naces. 105 
Castings. Eastern Malleable Iron Co., 23 pp, 
illus. Shows facilities for producing castings 
in Z metal, steel, malleable iron, aluminum, 
gray iron, nickel and chromium alloys 106 


Precious Metals. Engelhard Industries, Inc., 
D. E. Makepeace Co. Div., illus. Describes solid 
and laminated precious and base metals for 
chemical and electrical equipment. 107 
Aluminum Castings. Exalco Mfg. Co., 4 pp, 
illus. Information on standard and custom- 
made aluminum permanent mold castings. 108 


Tantalum Sheet, Foil. Fansteel Metallurgical 
Corp., Metals & Fabrication Div., 6 pp, No. 
2.602-1. Ordering data, prices, sizes and 
tolerances for tantalum sheet and foil. 277 
Aluminum Alloy. Frontier Bronze Corp., 24 
pp, illus. Describes Alloy 40-E, a high strength 
aluminum alloy that needs no heat treat- 
ment. 109 
Copper and Brass Tubing. H & H Tube & 
Mfg. Co. Describes a complete line of copper 
and brass tubing. 110 
Metailic, Nonmetallic Parts. Hampden Brass 
& Aluminum Co., 6 pp, illus. Facilities for 
producing fiberglass structures, aluminum and 
zinc die castings, aluminum permanent mold 
castings, and aluminum, brass, bronze and 
monel sand castings. 

Brazing Alloys. Handy & Harman, 4 pp, illus., 
No. 79. Advantages of silver alloys for brazing 
radiators, bar contacts and die inserts. 112 
Titanium. Harvey Aluminum, 36 pp, illus. 
Thermal properties, design data, machina- 
bility. corrosion and erosion resistance, fatigue 
properties and uses of titanium. i 
Hydroformed Parts. Hydroforming Co. of 
America, Inc., 8 pp, illus., No. 559-1. Advan- 
tages and limitations of Hydroforming. Case 
histories show how the process has helped 
solve some metal shaping problems. 114 


Aluminum Casting Alloy. William F. Jobbins, 
Inc., 8 pp, illus., No. 354. Composition, ad- 
vantages, physical properties, machinability, 
corrosion resistance, welding data and applica- 
tions of an aluminum casting alloy. 115 
Aluminum Bronze Bars. Johnson Bronze Co., 
4 pp, illus. Advantages of both solid and 
centrifugally cast, cored aluminum bronze 
bars. 116 
Alloy Wires. Little Palls Alloys, Inc. Three 
folders give information on physical, chemical 
and electrical properties of nickel-clad titan- 
ium, bronze, brass and beryllium copper wire. 

117 
Phosphor Bronze. Miller Co., Rolling Mill Div., 
4 pp, illus. Composition, properties, uses and 
availability of phosphor bronze coils and flat 
lengths. 118 
Die Castings. Monarch Aluminum Mfg. Co., 
illus. Information on the mass production of 
aluminum permanent mold castings and alumi- 
num and zinc die castings. 119 


impact Extrusions. Mueller Brass Co. Mechan- 
ical properties and dimensional tolerances of 
— rectangular and square impact extru- 
sions. 


Nonferrous Castings. Ohio Precision Castings, 
Inc., 16 pp, illus. Information on castings 
made from brass, bronze, aluminum and 
beryllium copper. 12: 


Wrought Copper. Metals Div. of Olin Mathie- 
son Chemical Corp., 14 pp, illus. Corrosion 
resistance, composition, available forms and 
physical properties of wrought copper and 
copper-base alloys. i22 
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Nonferrous Gastings, roryings. Philadelphia 
Bronse & Brass Corp., 42 pp, illus. Chemical 
composition, physical and mechanical proper- 
ties, characteristics, applications and specifica- 
tions for copper, bronze, nickel and titanium 
castings and forgings. 123 


Phosphor Bronze Wire, Strip. Riverside-Alloy 
Metal Div., H. K. Porter Co., Inc., 20 Dp, illus. 
Composition, specifications and properties of 
phosphor-bronze wire, bars, rods, strip, sheets, 
circles and special shapes. 124 


Investment Castings. Precision Metalsmiths, 
Inc., 12 pp, illus. Answers questions on preci- 
sion castings and gives properties of ——, 
ment casting alloys. 

ium Wrought Products. A. R. Purdy 
on ie. 4 Dp. "Dimensions for such mag- 
nesium wrought products as sheet, plate, rod, 
bar, round and square tubing, structural 
shapes and welding rod. 126 
Metal Stampings. Reichert Float & Mf¢. Co., 
8 pp, illus. Shows facilities for special form- 
ing and deep drawing intricate. light and 
heavy metal stampings. 127 


Zine Die Castings. St. Joseph Lead Co., 22 pp, 
illus. Discusses zinc die casting alloys and 
commercial finishes for zinc die castings. 128 


Spun, Hydroformed Parts. J. Schrader Co., 
12 pp. Shows how spinning and hydroforming 
cuts tooling costs on short run and odd 
shaped parts made of ferrous and nonferrous 
metals. 129 
Copper, Brass Tubing. Scovill Mfg. Co., Mill 
Products Div., 4 pp. Specifications, uses and 
advantages of copper, leaded and non-leaded 
brass tubing. 130 
Nickel-Silver Wire, Rod, Strip. Seymour Mfe. 
Co., 6 pp. Physical and mechanical properties 
of leaded and non-leaded nickel-silver strip. 
wire and rod. 


Tin-Plated Nonferrous Strips. Somers Brass 
Co., 1 p, illus. Data and specification sheet 
covering tin plating of a wide range of non- 
ferrous thin metal strips. 132 
Spun Metal Parts. Spincraft, Inc. Metal spin- 
ning and fabrication of spun metal parts. 133 


Tungsten for Vacuum Metallizing. Sylvania 
Electric Products Inc., Chemical & Metallur- 
gical Div., 8 pp. Dimensional data on tung- 
sten coils used in vacuum metallizing. 134 


Steel-Ciad Copper Wire. Sylvania Electric 
Products Inc., Parts Div., 4 pp. Conductivity, 
composition, availability, standard tolerances, 
uses and mechanical properties of a stainless 
steel-clad copper wire. 


Precisi Die Casti Twin City Die Cast- 
ings Co., 14 pp, illus. Facilities for making 
precision die castings from zinc, aluminum 
and lead-base alloys. 136 


Wear Resistant Castings. Haynes Stellite Co., 
Div. of Union Carbide Corp., 8 pp. Chemical 
composition, physical and mechanical prop- 
erties, machinability, corrosion and wear re- 
sistance, and heat treatment of a group of 
cobalt and iron-base alloys available in the 
form of investment castings. 137 


Ductile Vanadium Metal. Union Carbide Metals 
Co., Div. of Union Carbide Corp., 2 pp, illus. 
Heat resistance, fabricating data, physical 
and mechanical properties, and uses of ductile 
vanadium metal. 138 


Chemical Milling. United States Chemical 
Milling Corp., illus., No. 6. Quality control 
procedures in chemical milling aluminum, 
steel, magnesium and titanium. 221 
Aluminum Tubing. United Wire & Supply 
Corp., 4 pp, illus. Mechanical hemical 








il 
properties, and uses of aluminum tubing. 139 
Vanadium Metal. Vanadium Corp. of America, 


6 pp. Physical and mechanical properties, 
machinability, formability and weldability of 
high purity vanadium metal. 140 


Brazed Assemblies. Wall Colmonoy Corp., 
Wallco Mfg. Div., 4 pp, illus. Facilities for 
design, development and manufacture of cop- 
per and silver-brazed assemblies. 141 


Copper-Base Castings. Waukesha Foundry Co., 
Castings Div., 8 pp, illus. Applications, physi- 
cal properties, chemical composition and ad- 
vantages of copper-base, high nickel castings. 

142 


Metal Powder Parts. U. S. Graphite Co., Div. 
of Wickes Corp., Saginaw, Mich., illus., No. 
21. Properties, uses and dimensions of Dramix 
metal powder parts. Write on company letter- 
head directly to U. S. Graphite. 


Drop Forgings. J. H. Williams & Co., 20 pp, 
illus. Shapes and sizes of forgings made 
from carbon, alloy and stainless steel, monel, 
brass, bronze, copper, aluminum and titanium. 
Shows facilities for producing these —- 
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Plastics & Rubber 
© Parts ¢ Forms 


Plastics Compounds. Allied Chemical Corp., 
Plastics & Coal Chemicals Div., 10 pp. Briefly 
outlines characteristics and applications of 
melamine, urea, alkyd and nylon molding 
compounds, and polyester and phenolic resins 

144 


Extruded Plastics. Anchor Plastics Co., Inc., 
12 pp, illus. Grades, colors, finishes and 
dimensions for extruded plastics shapes, rods, 
tubes and moldings 145 
Epoxy Products. Carl H. Biggs Co., Inc. In- 
formation on epoxy bonding agents, potting 
compounds, sealants and coatings 146 
PVC Pipe. A. M. Byers Co. Dimensional data, 
abrasion resistance, impact strength and 
installation data for PVC pipe. 147 
Epoxy Resins. Ciba Co., Inc., Plastics Div., 
10 pp, illus., No. 25. Typical properties, ap- 
plications, pot life and curing cycles for an 
epoxy resin 148 


Epoxy Compounds. Clinton Co., 4 pp. Prop- 
erties and uses for a series of special epoxy 
formulations. Information also on color pastes 
for epoxies 149 
Silicone Rubber. Colonial Rubber Co., 3 pp. 
Physical properties, sizes and uses of 50, 70 
and 80 Durometer silicone rubber sheets. 150 


Vinyl for Metal Laminate. Columbus Coated 
Pabrics Corp., 12 pp, illus. Describes Col-O- 
Vin, a semi-rigid vinyl sheeting which can 
be bonded to steel or nonferrous metals. 151 


Plastics Selection Guide. Commercial Plastics 
& Supply Corp., 1 p. Helpful hints on the 
proper storage and care of thermosetting and 
thermoplastic sheets, rods and tubes 152 


Standard Piastics Compounds and Dies. Con- 
neaut Rubber & Plastics Co., 4 pp, illus. 
Lists standard plastics compounds kept in 
stock, and illustrates in silhouette the many 
die shapes available for extruding the com- 
pounds 153 
Moided Plastics Parts. Consolidated Molded 
Products Corp., 20 pp, illus. Facilities for 
producing injection and compression molded 
plastics products 154 
Moided and Extruded Rubber. Continental 
Rubber Works, 8 pp, No. 100. Dimensions of 
molded and extruded rubber with cross-sec- 
tional illustrations 155 
Rubber, Piastics Products. Dayton Rubber Co., 
24 pp, illus. Information on such rubber and 
plastics products as rubberized fabrics, plas- 
tics coatings, plastics adhesives, rubber tapes 
and plastics sheets, rods and tubes. 156 


Polyurethane Foam. Dayton Rubber Co., Amer- 
ican Latex Products Corp. Div. Uses, formu- 
lations and physical properties for rigid, semi- 
rigid and flexible polyurethane foams. 157 


Reinforced TFE. Dixon Corp., Plastics Div., 
2 pp. Electrical, physical, mechanical and 
chemical properties of reinforced TFE. 158 


Silicone Products. Dow Corning Corp., 16 pp. 
illus., No. 1-114. Properties and uses of sili- 
cone rubber, adhesives, additives, electrical 
insulation, lubricants, protective coatings and 
textile finishes. 159 


Polyurethane Rubber. Dunlop Tire & Rubber 
Corp., Duthane Div., 4 pp, illus. Properties, 
uses and fabricating data for a polyurethane 
rubber called Duthane. 1 

Rubber, Plastics Parts. E. I 
Nemours & Co.. Inc., Elastomer Chemicals 
Dept., 12 pp, illus. No. 85. Current issue 
of “Elastomers Notebook” discusses neoprene 
tank linings, polyurethane foam tank covers, 
neoprene cement and Hypalon pump ——. 


du Pont de 


Custom Molded Plastics. Erie Resistor Corp., 
Plastics Div., 4 pp, illus. Describes facilities 
for custom molding plastics and shows typical 
products 162 


Diluent for Epoxies. Food Machinery & Chem- 
ical Corp., Chemicals & Plastics Div., 4 pp, 
No. 96. Properties and uses of limonene di- 
oxide for use as a reactive diluent for epoxy 
resins. 163 
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Styrene Acrylonitrile Copolymer. Foster Grant 
Co., Inc., Plastic Sales Div., 2 pp. Mechanical 
properties, chemical resistance, advantages 
and uses of a styrene acrylonitrile copolymer 
called Fostacryl. 164 


Epoxy Laminate. General Electric Co., Lami- 
nated Products Dept., 4 pp, illus., No. L-CDL- 
454. Physical, mechanical and electrical prop- 
erties of a self-extinguishing paper-base epoxy 
laminate. 165 


Polyurethane Rubber. General Tire & Rubber 
Co., Chemical Div., 24 pp, illus. Thermal 
stability, solvent resistance, adhesion and 
compounding of a polyurethane rubber called 
Denthane-S. 166 
Polystyrene Foam. Gilman Bros. Co., 2 pp, 
illus. Sizes and shapes, advantages, installa- 
tion deta and uses of an expanded poly- 
styrene foam insulation. 167 
Phenolic, DAP Plastics. Durez Plastics Div., 
Hooker Chemical Corp., 16 pp, illus. Properties 
of 33 phenolic and 3 diallyl phthalate mold- 
ing compounds. 168 
Prices of Plastics Sheets, Rods. Kaufman Glass 
Co., Plastics Div., 60 pp. Catalog and price 
list for acrylic, acetate, Kel-F, nylon, poly- 
ethylene, vinyl, TPE and polystyrene rods, 
sheets and tubes 169 
Thermosetting Plastics Parts. Kurz-Kasch, 
Inc., 4 pp, illus. Parts design, materials se- 
lection, mold making and compression or 
transfer molding services for thermosetting 
plastics parts 170 
Plastics Laminate. G. B. Lewis Co., Plexton 
Dept., 4 pp, illus. Properties and uses of a 
plastics laminate made of fibrous materials 
and polyester resins i71 
Injection Molded Plastics. Lincoln Molded 
Plastics, Inc., 12 pp, illus. Company's facili- 
ties for designing and producing any type of 
injection molded plastics part regardless of 
size or complexity. 172 
Ciad, Unciad Laminates. Mica Corp., 21 pp. 
illus. Bond and flexural strength, dielectric 
properties and chemical resistance of epoxy- 
glass copper-clad and unclad laminates for 
printed and other circuitry. 173 
Fluorinated Elastomer. Minnesota Mining & 
Mfg. Co., Chemical Div., 4 pp. Thermal sta- 
bility, chemical resistance. mechanical and 
electrical properties, weathering and ozone 
resistance and applications of a fluorinated 
elastomer 174 
Rubber Parts. Minnesota Rubber Co., 24 pp 
illus. Design information and properties of 
o-rings and quad rings made of natural, syn- 
thetic and silicone rubbers 175 


Molded Fiberglass. Molded Fiber Glass Co., 
32 pp, illus. Mechanical, electrical and chemi- 
cal properties of molded fiberglass. Describes 
fabricating and finishing operations performed 
by the company on this material 176 
Sandwich Core. Narmco Resins and Coatings 
Co., 6 pp. Formable core material for alu- 
minum sandwich constructions where small- 
radius curves are needed 177 
Plastics Extrusions. National Vulcanized Fibre 
Co., 4 pp, illus. Facilities for making extruded 
shapes and fabricated parts from nylon, 
acetal and chlorinated polyether resins. Ad- 
vantages, uses and limitations of the three 
plastics materials. 178 
Nylon Parts. Nylon Molded Products Corp., 
4 pp, illus. Describes a method for calculating 
the materials cost of a nylon part. 


Custom Molded Rubber Parts. Parker-Hannifin 
Corp., Parker Rubber Div., 4 pp, illus., No 
5810. Describes compounding service for cus- 
tom molded rubber parts 180 
Rigid Polyethylene Plastics. Phillips Chemical 
Co., Plastic Sales Div., 26 pp, illus. Proper- 
ties, uses and fabricating data for rigid 
polyethylene resins 181 
Shell Molding. Plastics Engineering Co., 18 
pp, illus. Analyzes shell molding process with 
description of resins developed for manufac- 
turing shell molds 182 
Reichhold Chemicals, Inc., 16 
3. 4. 5 and 6. Hand lay-up, 
properties, 
and 


Epoxy Resins. 
pp. Nos. ER-1, 2 
casting and potting procedures, 
uses and storage life of epoxy resins 
hardeners. 183 
Viny! Plastic. Resistofiex Corp., 4 pp, illus 
Discusses uses and properties of Compar, a 
modified polyvinyl alcohol resin available as 
molding compounds and sheet. 184 
Laminated Plastics. Richardson Co., 12 pp, 
illus., No. 20.000.13. Chemical resistance, spec- 
ifications, properties and uses of a family of 
laminated plastics known as Insurok 185 
Moided Rubber Products. Roberts Toledo Rub- 
ber Co., 16 pp, illus. Describes facilities for 
producing molded rubber parts. 186 
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Reinforced TFE. Rogers Corp., 10 pp. Physical 
and electrical properties, wear, chemical and 
heat resistance, and uses for reinforced TFE 
back-up rings, sheets, rods and tubes. 222 
PVC Sheets. Seiberling Rubber Co., Plastics 
Div., 4 pp. Physical, chemical, electrical and 
thermal properties of an unplasticized poly- 
vinyl chloride sheet material. 187 
Acetal Resins. Shawinigan Resins Corp., 32 
pp, illus. Properties and uses of polyvinyl 
butyral and polyvinyl formal acetal resins. 188 
Organic Chemicals, Resins. Shell Chemical 
Corp., Plastics & Resins Div., 8 pp. Properties 
and uses of organic resins, plastics, solvents 
and chemicals. 1 
Vulcanized Fibres. Spaulding Fibre Co. 44 
pp, illus. Properties, uses and specifications 
of vulcanized fibres and thermosetting plastics. 
1 


Polyethylene Resins. Spencer Chemical Co 
32 pp, illus. Properties and uses of low and 
medium density polyethylene resins. i191 
Small Plastics Parts. Standard Plastics Co., 
Inc., 8 pp, illus. Describes a custom service 
for molding thermoplastic and thermosetting 
resins into small plastics parts, such as 
lenses, bearings and jewelry. 192 
Reinforced Plastics Products. Structural Fibers, 
Inc., 1 p, illus. Characteristics and uses of 
seamless reinforced plastics tanks. 193 
SBR Rubber. Texas-U. S. Chemical Co., 23 pp 
Information on light colored, ofl extended and 
black masterbatch SBR rubbers 194 
Silicones for Shell Molding. Union Carbide 
Corp., Silicones Div., 4 pp, No. SF-1128. Prop- 
erties of three silicone parting agents used 
in shell molding 195 
Union Carbide Chemicals Co 
Div. of Union Carbide 
Properties and uses of 


Acrylic Fiber. 
Textile Fibers Dept., 
Corp., 12 pp, illus. 


Dynel acrylic fiber. Tells how Dynel is made 
223 


Synthetic Rubber. Naugatuck Chemical Co., 
Div. of United States Rubber Co., 12 pp, No 
219. Compounding information, physical prop- 
erties, ofl and ozone resistance, and uses of a 
vinyl modified synthetic rubber called Para- 
cril OZO. 196 
ABS Thermoplastic Sheet. United States Rub- 
ber Co., Royalite Plastic Products Div., 8 pp, 
illus., No. 59-1. Advantages, uses, and me- 
chanical, thermal and electrical properties of 
ABS thermoplastic sheets. 197 
Rubber Parts. Williams-Bowman Rubber Co., 
1 p. Dimensional tolerances for extruded and 
molded rubber gaskets, washers and rubber- 
covered rolls. 198 
Urethane Foams. Witco Chemical Co., Inc., 
22 pp, Nos. F-1, 2 and 3. Information on 
polyester resins for use in the production of 
flexible and rigid urethane foams 199 


Other Nonmetallics 
e Parts « Forms 


Cemented Carbides. Allegheny Ludlum Steel 
Corp., 32 pp, illus. Characteristics, uses, 
machining data and prices of cemented car- 
bides. 200 
Alumina Ceramics. Coors Porcelain Co., 4 pp, 
illus., No. 858. Mechanical and electrical prop- 
erties, dimensional data and design informa- 
tion for high strength alumina ceramics for 
use in rockets and missiles 201 
Honeycomb Material. Douglas Aircraft Co., 
Inc., Aircomb Section. Development of Air- 
comb, a honeycomb structure of Kraft paper 
impregnated with a phenolic resin. 202 
Custom Laminations, Extrusions. Dobeckmun 
Co., Div. of Dow Chemical Co., 4 pp. illus 
Describes facilities for custom lamination and 
specialized conversion of films, foils and 
papers. 203 
Fused Silica. Amersil Quartz Co., Div. of 
Engelhard Industries, Inc., 4 pp, illus. Physi- 
cal characteristics, uses, electrical properties, 
heat resistance and sizes of fused silica tub- 
ing, pipe, crucibles, and storage vessels. 204 
Feit Products. Felters Co., 22 pp, illus. De- 
sign information, properties, specifications and 
uses of felt and felt products. 205 
Graphite Specialties Corp., 4 pp, 
Chemical and physical prop- 
erties of an impervious graphite for high 
temperature parts. 206 
Speciality Glass Products. Kopp Glass, Inc., 20 
pp, illus., No. 553-A. Information on such 
specialty glass products as lenses, filters, 
warning beacons, aircraft panel lights, sight 
glasses and instrument cases. 207 


Graphite. 
No. GS-101-1. 





Red Lead Primer. Lead Industries Assn., 4 
pp. No. 14. Properties of a new red lead 


primer for seawater immersion. 

Lithium Products. Lithium Corp. of America, 
Inc., 4 pp. Properties and uses of lithium 
metal derivatives and special lithium ceramic 
compounds. 209 
Vibration Isolation. 
ilius.. No. 901 
illustrates 


Lord Mfg. Co., 
Isolation efficiency 
the percentage of vibration 


4 pp. 
curve 
isola- 


tion possible in a flexible mounted assembly. 
210 


industrial Ceramics. McDanel Refractory Por- 
celain Co., 4 pp, illus. Briefly describes ceramic 
pump pistons, combustion tubes, heat reflec- 
tors, crucibles and !iners 2i1 
Synthetic Pearl Pigment. Mearl Corp., 8 pp 
Properties, uses and application data for syn- 
thetic pearl pigments 212 
Carbon Parts. Ohio Carbon Co., 4 pp, illus 
Thermal, mechanical and electro-mechanical 
properties of carbon parts 213 
Pipe insulation. Owens-Corning Fiberglas 
Corp., Plastics Reinforcement Div., 8 pp, illus., 
No. 1-IN-759. Describes calcium silicate pipe 
and equipment insulations that are effective 
at temperatures up to 1800 F 214 
Carbon Graphite. Pure Carbon Co., Inc., 12 
pp, illus., No. 55. Catalog on carbon graphite 
for mechanical applications 215 
Carbon, Graphite. Speer Carbon Co., 8 pp, 
No. 17/57-AD. Information on carbon and 
graphite for high temperature applications. 
Information also on sizes of carbon and 
graphite products 216 
Graphite Anodes. Stackpole Carbon Co., 18 pp 
illus. Physical properties, and underground 
and seawater applications of graphite anodes 

217 
Carbon, Graphite Products. National Carbon 
Co., Div. of Union Carbide Corp., 4 pp, illus., 
No. 5008. Dimensions and characteristics of 
carbon, graphite and impervious carbon and 
graphite equipment for chemical processing 
applications 218 
Sintered Metallic 
Co., Alite Div., 
tr.cal 


Oxides. U. S. Stoneware 
8 pp. illus., No. A-7R. Elec- 
characteristics, size limitations, dimen- 
sionel tolerances, chemical and heat resist- 
ance, and physical properties for a series of 
sintered metallic oxides called Alite 219 
Treated Felts. Western Felt Works, Treated 
Felts Section. Properties and uses of felts 
treated with TFE, polyester and polyethylene 
res.ns. Contains samples 220 


Finishes ¢ 
Cleaning & Finishing 


Corrosion inhibitor. Allied Chemical Corp., 
Solvay Process Div., 17 pp. illus. Use of so- 
dium nitrite in corrosion prevention 225 
Chromate Conversion Coatings. Allied Re- 
search Products, Inc., 28 pp, illus. Discusses 
chromate conversion coatings for zinc, cad- 
mium, copper, brass, bronze, aluminum, mag- 
nesium and silver 226 


Conversion Coatings. Amchem Products, Inc., 
8 pp. Information on various chemical con- 
version coatings for steel, aluminum, gal- 
vanized iron, and zinc and cadmium plated 
surfaces 278 
Epoxy Fluidized Coatings. Armstrong Products 
Co., 3 pp, illus. Information on epoxy resin 
powders for fluidized bed coating. Specifica- 
tions and features of fluidized bed equipment 
2 


Colored Conversion Coatings. Chemical Corp 
4 pp. Tells how to produce colored chromate 
conversion coatings on zinc-plated parts. 228 
PVC Pilastisols. Chemical Products Corp., 4 
pp, illus. Case histories on the use of poly- 
vinyl plastisols for automotive and bottle 
seals, sewer pipe gaskets and automotive trim 
fasteners 279 
Thermal insulation. Dyna-Therm Chemical 
Corp., 4 pp, illus. Information on a mastic- 
type chemical coating designed as a high heat 
insulating material and an erosion and cor- 
rosion resistant coating 

Rhodium Electropiates. Engelhard Industries, 
Inc., Baker Contact Div., 20 pp, illus. Proper- 
ties and uses of rhodium electroplates. 230 
Porcelain Enameled Parts. Erie Ceramic Arts 
Co., 20 pp, illus. Describes porcelain enamel- 
ing and discusses its use as a permanent 
finish for instrument dials, name plates, ash- 
trays, medallions and highway markers. 231 
Bright Nickel Plating. Harshaw Chemical Co 
Scientific Div.. 4 pp, illus. Advantages of 
Nubright bright nickel plating process. 232 


Epoxy Coatings. Hauger-Beegle Associates, 
Inc.. 4 pp. Physical properties, chemicai 
resistance, application data, and suggested 
uses for a line of epoxy decorative and 
maintenance finishes 233 


Baked-On Coatings. Lithcote Corp. of America, 
Inc., 4 pp. Information on baked-on phenolic 
epoxy and other protective coating materials 
for tanks, tubing and industrial equipment. 

281 
Fusion Coatings. Michigan Chrome & Chemical 
Co., 6 pp, illus. Information on small particle 
size plastics powders for use in fluidized bed 
coatings. Information also on equipment for 
fluidized bed coating 234 
Silicone Coating. Midland Industrial Finishes 
Co., 4 pp, illus. Properties, application data, 
corrosion resistamce and uses of a silicone 
coating 235 
Metal Cleaners. Northwest Chemical Co. 4 
pp. Information on immersion, electrolytic and 
spray cleaners for die castings, steel, copper 
and aluminum 236 
Ultrasonic Cleaning. 
4 pp. illus., No. 16A. Information on how 
the ultrasonic cleaning process works, parts 
most suitable, efficient use of equipment, and 
available cleaning solutions 237 
Brushing. Osborn Mfg Co., 10 pp, illus. De- 
scribes advantages of industrial brush finish- 
ing operations through case histories. 238 
Plastics Coatings. Prufcoat Laboratories, Inc., 
4 pp, No. 301. Chemica) resistance, properties 
and uses of vinyl, acrylic, styrene-butadiene 
epoxy, phenolic and silicone paints for wood, 
metals and masonry. 239 
Textured Finishes. Raffi & Swanson, Inc., <4 
pp. No. 115. Describes one-coat, sprayable 
textured finishes for wood and metal 240 
Spray Painting. Ransburg Electro-Coating 
Corp 12 pp, illus. Operating principles, 
advantages and typical uses of an electrostatic 
hand gun for spray painting 251 
Enamel. Sherwin-Williams Co General In- 
dustrial Div., 12 pp. illus., No. B-784. Applica- 
tior. data, properties. and industria! and com- 
mercia] uses of an enamel that can be baked 
or air dried 282 
Localized Plating. Sifco Metachemical, Inc., 12 
pp. illus. Describes a process for selective 
localized plating and its uses for filling in 
pitted areas and for soldering, brazing and 
sealing transmitting tubes 


Gold Electropiate. Technic, Inc., 4 pp. Appli- 
cation data for a bright gold electroplate used 
on waveguides, contacts, printed circuitry and 
other electronic parts 283 
Removable Coating. Turco Products, Inc., 2 
pp. No. 67. Describes a solvent or alkali re- 
movable coating for in-shop protection of 
metallic and nonmetallic surfaces during stor- 
age, forming and fabricating operations. 254 
Epoxy Spray Coatings. Union Carbide Plas- 
tics Co., Div. of Union Carbide Corp., 4 pp. 
No. 45. Information on a new spray method 
for reactive epoxy resin coatings 255 
iron Electroplate. Van der Horst Corp. 4 pp 
illus. Uses, properties and applications of 
Vanderloy, an iron electroplate 256 
Hard Facing Alloys. Wall Colmonoy Corp 
Hard Facing Div., 4 pp. illus., No. 5. “Alloy 
News” cites improved product design and 
longer service life of gears, tubing and pipe 
that have been treated with hard facing 
alloys 224 


Oakite Products, Inc., 


Joining & Fastening 


Fasteners. Boots Aircraft Nut Corp., 6 pp, 
illus. Information cn threaded inserts for 
sheet metal assembly and other uses 283 
Self-Locking Nut. Elastic Stop Nut Corp. of 
America, 6 pp, illus. Where and how to use 
Esna Elastic stop nuts, which are locked on 
the bolt by the gripping action of the — 


High Strength Adhesive. Eastman Chemical 
Products, Inc., Chemical Div., 12 pp, illus., 
No. R-103. Application data, physical proper- 
ties, heat and chemical resistance, and tensile 
properties of bonds made with a high strength 
adhesive called 910 284 





To get suppliers’ free literature use 


prepaid pest card on pp 37 and 38. 











Socket Screws. Holo-Krome Screw Corp., 32 
pp, illus. Prices of cold forged socket screws. 
258 


Adhesives. Koppers Co., Inc,, Chemical Div., 
8 pp, illus. No, C-6-230. Physical and chemi- 
cal properties, and uses of resorcinol-formal- 
dehyde compositions known as Penacolite 
Brittle Resins 

Self-Locking Nuts. Mac Lean-Fogg Nut Co., 8 
pp, illus., No. 7-Ma. Properties, uses and di- 
mensions of self-locking nuts. 260 
Coid Headed Parts. National Lock Co., 8 pp 
Information on custom cold headed hardware 
and fasteners made of ferrous and nonferrous 
metals 261 
Fasteners. Ohio Nut & Bolt Co., 8 pp, No 
563. Dimensional information on 78 stock parts 
including weld fasteners and adjusting — 
Fasteners. Prestole Corp., 12 pp. Information 
on both “C” and “J” fasteners for metal 
panel assembly applications. Data on length, 
width, thickness and screw size. 263 
Adhesives. Products Research Co., 64 pp, illus. 
Heat and chemical resistance, low tempera- 
ture flexibility, bond strength and uses of 
polysulfide rubber adhesives and coatings. 285 
Adhesives, Coatings. Raybestos-Manhattan, 
Inc., Adhesives Dept., 16 pp, illus., No. 700 
Properties and uses of adhesives, coatings 
and sealers manufactured by the company. 264 
Adhesives. Rubber & Asbestos Corp., 16 pp, 
illus., No. 135. Discusses various types of ad- 
hesives and adhesive bonding techniques used 
in the construction of sandwich panels. 265 


Set Screws. Set Screw & Mfg. Co., 28 pp, 
illus., No. 21. Information on self-tapping and 
stainless steel set screws. 286 
Fasteners. Simmons Fastener Corp., 
illus., No. 1257. Sizes, installation data. 
characteristics and uses of plastics and metal 
fasteners. 266 
High Temperature Brazing. Solar Aircraft Co.. 
4 pp. illus., No. 010. Advantages and char- 
acteristics of high temperature brazing, in 
missile construction 267 
Cold Headed Fasteners. Progressive Mfg. Co., 
Div. of Torrington Co., 16 pp. How cold head- 
ing saves wastes, improves design and adds 
strength to various types of fasteners. 268 
Methods for Joining Metais. Linde Co., Div 
of Union Carbide Corp., 36 pp, illus. Discusses 
various welding techniques for joining ferrous 
and nonferrous metal parts such as tanks, 
railroad cars, condensers and bulldozers. 269 
Brazing Flux. Wall Colmonoy Corp., Brazing 
Alloy Div. 1 p, No. 17. Gives properties 
and uses for a high temperature brazing 
flux for joining stainless steels, high chromi- 
um alloys and Inconel 

Nylon Screws. Weckesser Co., 3 pp, illus. 
Installation data for black nylon screws and 
nuts 287 


42 pp. 


Methods & Equipment 
e Testing 


Testing Machine. American Machine & Metals, 
Inc., Riehle Testing Machines Div., 8 pp, 
illus.. No. RR 13-56. Describes a testing ma- 
chine for creep and stress rupture tests. 288 
Strain Gages. Baldwin-Lima-Hamilton Corp., 
Electronics & Instrumentation Div., 24 pp, 
illus. No. 4310. Sizes, prices and uses of 
strain gages and accessories. 271 
Presses. E. W. Bliss Co., 32 pp, illus., No. 11B 
Six basic types of presses, from 200 to 25006 
tons, are described. 289 
Metalworking Machine. Cincinnati Milling Ma- 
chine Co., Meta-Dynamics Div., 8 pp, illus. 
Operational data, advantages and character- 
istics of a metalworking machine used for 
“chipless’’ machining. 272 
Wire, Metal Forming. A. H. Nilson Machine 
Co., 4 pp, illus., No. V-187. Advantages and 
specifications of vertical 4-slide wire and metal 
forming machines. 

Wax Injection Presses. Alexander Saunders & 
Co., 9 pp, illus., No. WP 57. Dimensional data, 
specifications, features and prices of wax in- 
jection presses 274 
Bond Strength Tester. Scott Testers Inc., 1 p, 
illus. Information on sample preparation and 
operation of a tester used to determine 
internal bond strength of papers. 290 
Electrolytic Metal Removal. Standard Elec- 
trical Tool Co., 4 pp, illus. Describes equip- 
ment involved and technique of electrolytic 
metal removal. 275 
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For increased corrosion resistance follow the 
trend to thicker decorative chromium plating... 


MILS 
10 

















1930 1940 


1950 1960 


wih MUTUAL CHROMIC ACID 


Yes, the trend is to thicker chromium plating to 
produce increased resistance to outdoor exposure 
economically. Today’s reports indicate that the 
thicker chromium plating shown in the simplified 
graph above makes possible a marked increase in 
the desired corrosion resistance without a propor- 
tionately high increase in plating costs. And the 
sales appeal of your product goes way up! 





OTHER PRODUCTS FOR PLATERS 


SOLVAY® Caustic Potash SOLVAY Caustic Soda 
SOLVAY Hydrogen Peroxide * SOLVAY Methylene Chioride 











Whichever plating process you may select to pro- 
duce thicker chromium plating, specify Mutual® 
Chromic Acid. It’s always 99.75% pure—or better. 
Sulfate content never exceeds 0.1%. Rigid quality 
control by Mutual insures that the chromic acid 
you get is always the same. This makes it easier 
for you to control accurately the acid-sulfate ratio 
of your plating bath. 


llied 
hemical 


caste 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


MUTUAL chromium chemicals are available through dealers and SOLVAY branch 
offices located in major centers from coast to coast. Send export inquiries to Allied 
Chemical International, 40 Rector St., New York 6. 


For more information, turn to Reader Service card, circle No. 320 
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Materials, forms, finishes 
... and related products ... 


Advertised in this issue 


USE THIS INDEX TO... 


Keep up to date by looking up the advertisements on those materials in 
which you are most interested, on the pages listed below. 


Get more information on advertised products by circling the key numbers 
found on the advertisements (not the page numbers below) on the free 
postal card, pp 37-38. ° 








PAGE NOS. 


EE. v0 oes vce nade 62, 72, 204 
Aluminum and its alloys. .60-61, 197 


Beryllium and its alloys 

Bimetals, thermostatic ...30-31, 160 
Brazing 208 
Brazing alloys 55, 153 


Carbon, graphite ...20, 137, 174, 190 
Casting alloys ........... 2, 191, 200 
Castings 
DE ciaicadennecdes ata 82, 207, 208 
Ferrous B, 2 
Investment 
Nonferrous 
Permanent mold 
Shell mold 
Cellular materials 
Ceramics 
Clad metals 
Cleaners, metal 
Cleaning, ultrasonic 
Coatings 
Chemical conversion . .56, 
Diffusion 
Electroless nickel 
Flock 
Metallic 
Organic 
Copper and its alloys 


Diaphragms 
lies, custom 
Drawn, pressed parts 


Etching solutions 

Extrusions 
Metallic 
Nonmetallic 


Fasteners, mechanical 





Note: This index includes all advertisers 
whose copy was received by closing date, 
the Sth of the month preceding month of 
issue. Every effort has been made to 
insure accuracy, but the publisher does 
not assume responsibility for errors or 
omissions. 


PAGE NOS. PAGE NOS. 
Precoated & preplated metals.. 46, 
183 


Pressure vessels 


High temperature materials.... 19, 


29, 84, 124 Refractory materials 


Resistance alloys 

; . onn Rings 

jaaiom, ant its alloys...... EN ee Metallic 
RL, i's ceca Va 4.8 oon co , 48, Nonmetallic “ 


? Roll formed parts 
7ray ws Rubber 
Malleable ‘ Foam 
Moldings 
Laminates ili , 
Metal-plastics Symchetic 


Plastics .83, 158-159, 177, isa, mt 

Lead and its alloys 4 

Low melting alloys Screw machine parts 133 
Seals 133, 143, 171, 213 

Sheet, hot and cold rolled 192 

Shims 


Metals (distributors) Silicones 


Metal powder parts 
Metal powders 


Spinnings 
Spray guns 
Nickel and its alloys Stampings, punchings ae re = 
“> ’ 
Steel 
Packings 3, 21 Heat & corrosion resistant. .4, 19, 
Plastics 64-65, 71, 75, 157, 162-163, 
Cellulose acetate : 
Cellulose acetate butyrate... Low alloy 
Cellulose propionate Specialty 
inside back cover Surface patterned 
Epoxies Tool and die 
Fluorocarbons Strip, precision rolled 
Foams 
Phenolics 
Pelyamides (nylon) 


Molybdenum and its alloys..... 


Tantalum and its alloys 

Temperature indicators 

Polyester (ftm) Fostag opsiemen : 

Pel thlenes oy Titanium and its alloys..... 162-163 
— ; Tubing & pipe, metallic. .57, 139, 155, 

Polypropylene 175, outside back cover 


Polystyrene 
Retmforeed .....2220-. 24-25, 166, Vacuum melted alloys... .28, 162-163 
201, 203, 206 
7 


Vinyls . Weldments 
Pa apm Wain Patina ies 158-159 Wire 34-35, 59, 135, 203 
Plating processes, solutions. . .30-31, Wire forms 154, 202 
44, 122, 198, 200 
Platinum metals 31, Zine and its alloys 
Precious metals 30- Zirconium and its alloys 


For free technical literature on all kinds of engineering materials, forms and finishes, see pp 39-43. 
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Family living today is richer, easier because of a bright array of appliances, 

housewares, and hardware that employ one of the breathtaking Nickeloid Metals. Scores 

of manufacturers already know the extra beauty, the practical utility, and the production 

economy made possible by these metals with gleaming finishes of chromium, brass, copper, or nickel. 
Product designers have combined the functional and the decorative to build faster, more profitable 
sales. Possibilities are endless. Nickeloid Metals, being completely pre-finished, simplify 
the entire manufacturing process, with greater profit. Let us set up a workshop session with 
your executives in design, sales, purchasing, and production. We have sales 
engineers at nearby sales offices qualified to unfold this fascinating 
picture. Or write us for descriptive catalog. 


Ni¢keloid helps make a familys 


NICKELOID METALS 


SINCE 1898 





AMERICAN NICKELOID COMPANY, PERU, ILLINOIS - Plants: Peru, Ill.. and Walnutport, Pa. 





MOLTEN URANIUM 


ASSEMBLIES 
MADE TO ORDER 


€ For more information, circle No. 321 For more information, turn to Reader Service card, circle No. 425 
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New Fabric Uses 


POWDERED LEAD 


To Hush Jetliner’s Roar 


Ol islet ea otolaltellel im licete-lim@iel-.-1]¢lal-ta Milalem @ 2-0 celada 


ts weight in unique sound attenuation properties 


Sound attenuation is the ability or property of absorbing 
or deadening sound—and lead was the only material that could 
do the job effectively and inexpensively in this new airborne 
acoustical fabric. 





Called Coustifab*, the new material is made of either cotton 
or glass fabric coated with Goodrich Geon polyvinyl material 
compounded with powdered lead. It is being used in the ceilings 
and rear side panels of the new Douglas aircraft to absorb low 
frequency vibrations which normal acoustical material cannot 


handle. 


This exceptionally fiexible way of using lead opens new 
avenues of application for this versatile metal. By varying the 
lead content which may run as high as 80% by weight depend- 


Look Ahead ing upon the specific use, the new fabric may have a wide 

° potential for office machines, X-ray rooms, building materials, 

With LEAD ow industrial plants and other places where the unique silencing 
es d or protective properties of lead are required. 


*Product of Cordo Chemical Corporation, Norwalk, Conn, 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE NEW YORK 17, NEW YORK 
The Largest Producer Of Lead In The United States 


For more information, turn to Reader Service card, circle No. 452 
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AMERICAN/ MARIETTA 


MNOUNCES 


A Major Breakthrough in Plastic Molding 


POXY 


MOLDING COMPOUNDS 


Unique, versatile, plastic materials for 
advanced design and product development 


EMC compounds incorporate the exceptionally versatile balance @ SELF-EXTINGUISHING 

of electrical, chemical and physical properties characteristic of @ NO OUTGASSING 

epoxies in an easily-handled single component system. Thor- » OUTSTANDING BALANCE OF 
oughly tested and evaluated, EMC compounds are available with PHYSICAL, ELECTRICAL AND 
built-in mold release and optional self-extinguishing properties, CHEMICAL PROPERTIES 

and in a wide range of fillers, reinforcements and colors readily SELF-RELEASING 

adaptable to mass production needs. Send coupon today for the ONE COMPONENT SYSTEM 
full story on how these remarkable new EMC compounds open LOW PRESSURE TRANSFER 
vast new fields . . . provide greater profits for you. & COMPRESSION MOLDING 


AMERICAN-MARIETTA COMPANY 
ne AMERICAN-MARIETTA COMPANY 
CHEMICAL DIVISION IN- , 
Please send me 3400 13th S. W., Seattle 4, Washington 
Seattle, Washington information and 
Newark, Ohio specifications on Name. 
EMC... 

Epoxy Molding 

Compounds 


® 


On « Ueeseavch e Today a6 
fer VN, Ur Du egress Toni 








CANADA: Dominion Fasteners Ltd. Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Bundy GmbH, Heidelberg. 


Engineered by Tinnerman...« 


SPEED CLIPS’ reduce costs, simplify assembly 
and servicing on Maytag “Halo of Heat” Dryer 


Clothes are dried efficiently in the famous Maytag 
“Halo of Heat” automatic dryer. And now the 
quality of the “Halo of Heat” dryer is even better 
than ever because its unique circular heating ele- 
ment is fastened quickly, securely by 22 special 
Tinnerman Speep C.ips developed by joint efforts 
of Tinnerman and Maytag designers 

Each one-piece SPEED CLIP eliminates a separate 
welding operation on the “Halo of Heat” assembly. 
Various screw-driving operations formerly required 
on Maytag’s assembly line to capture the ceramic 
insulator and secure the mounting clamp were also 
eliminated, with equally interesting reductions in 
cost. Now, the stainless steel, vibration-proof 
fastener is snapped in place with simple “‘button- 
hook” action. No special skills or equipment are 
required. Assembly and parts costs have been 
reduced ... substantially! Serviceability in the field 
has been improved. 


A free Tinnerman Fastening Analysis of your 
own product can show you where similar assembly 
and cost-saving advantages are possible. Call your 
Tinnerman representative—he’s listed in the Yellow 
Pages under “Fasteners”. Or write to: 
TINNERMAN PRODUCTS, INC. 
Dept.12 + P.O.Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


For more information, turn to Reader Service card, circle No. 430 
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Another Report on AIR-4 TOOL STEEL: 





“These clamping bars machined like a dream, 
and distortion was kept to a minimum.’ 


The clamping bars above, of Bethlehem 
Air-4 tool steel, were made by Miller 
Tool and Die Company, Gloucester, N.J. 
John J. Nesbitt, Ine., Philadelphia, uses 
them for holding and expanding metal 
tubing. The dies, hardened to Rockwell 
C 57-58, were each machined from a piece 
of Air-4 1%4 in. thick, 3% in. wide, and 
about 8 in. long. The over-all tolerances 
were plus or minus .002 in. 


Easy to Machine, Low Distortion 

According to our local tool steel dis- 
tributor, Horace T. Potts Company, the 
customer reported that the machinability 
was “like a dream.” And they were also 
delighted with the lack’ of distortion 


Fer more information, turn to Reader Service card, circle No. 


during heat-treatment—‘“best distortion- 
resisting grade we’ve ever used for this 
type of die.” 

Hardens in Air at 1550F 

Air-4 is our new free-machining 
medium-alloy tool steel. It hardens in air 
at low temperature—about 1550F. It has 
excellent free-machining characteristies 
because of its addition of lead. Air-4 also 
has superior wear-resistance, high tough- 
ness, and deep-hardening properties, 
making it ideal for long tool life. 

If you would like to have additional 
information about Air-4, get in touch 
with your Bethlehem tool steel distrib- 
utor. Better still, order a trial bar and 
put it to work in your shop. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


The Direction 

of Grinding Marks 
Affects the Life 

of Tools 


It might be well to take a good look at 
your tool-grinding practice, because it 
has been proved time and again that the 
direction of grinding marks has a direct 
bearing upon tool life. This is especially 
true with such tools as deep-drawing dies, 
and punches that have a moving contact 
with metals under high pressures. 

No matter how fine or smooth the 
surface finish of ground tools may appear 
to be, don’t be foolei-—it actually has a 
saw-tooth contour. Material which moves 
parallel to the grinding marks shows 
much less tendency to “pick up,” or ad- 
here, than material moving across the 
grinding marks. But this “pick up” of 
material can’t be permitted on such tools 
as drawing dies, where it’s advantageous 
to grind in the same direction as the 
material moves. On some types of tools 
this kind of grinding is difficult, but the 
longer tool life justifies the effort. 
Punches which are ground longitudinally 
last much longer than those ground cir- 
cumferentially, the most common method. 
Here also, longitudinal grinding is in- 
convenient, but worthwhile. 

Although the direction of grinding 
on tools isn’t given much thought in the 
average shop, it is often a big factor in 
getting the best possible tool life. 


Send for 
TOOL STEEL LITERATURE 


If you would like to receive booklets on Bethlehem 
tool steels, indicate your choice on this coupon, and 
mail to Room 1043, Publications Department, Beth- 
lehem Stee! Company, Bethlehem, Pa. 


Hot Work 
High Speed 


Carbon and Carbon- 
Vanadium 


Oil and Air Hardening 


Special Purpose 
Lehigh H (High 
Carbon, High Chrome) 


Bearcat 
Tool Steel Selector 


Shock Resisting 
Hollow Bar 
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THEY LAUGHED 
WHEN WE SAT DOWN 


TO PLATE... 


they didn’t know about KAN IG EN’ 
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This shaft was turned. It was key-slotted, drilled, 
tapped and shouldered. It was threaded, milled, 
grooved and chamfered. It was step-bored, with 
three inside diameters. Who could plate a piece like 
this all over—inside and out—and expect a uni- 
form coating? 

Well, anyone who used KANIGEN® could expect 
it—and get it. In fact, we made this piece especially 
to prove it. 

The KANIGEN® process for chemical nickel alloy 
plating produces a uniform thickness of coating, re- 
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gardless of the contours of a part. This uniformity 
perm’.s full machining operations prior to coating, 
with no subsequent cleanup. 

K ANIGEN® offers corrosion resistance equal 
or superior to that provided by wrought or elec- 
trolytic nickel. 

For complete technical details write or call your 
nearest General American office. Ask for Kanigen 
Bulletin No. 258. You'll find that with plating as in 
so many other industrial areas, it pays to plan with 
General American. 


Kanigen Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street «+ 


Chicago 3, Illinois 
Offices in principal cities 


For more information, turn to Reader Service card, circle No. 383 
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General Motors 
announces 
anew name 

for its 

Moraine Products 


Division 


DELCO MORAINE 








Technical-ities 
By Fred E. Graves 


Proper inspection 
for screw threads 


Thread inspection should an- 
swer two questions. (1) Will the 
threads allow easy assembly? 
(2) Is there sufficient thread 
depth for strength? 

















> 
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EXTERNAL THREADS 


Strength requires sufficient 
thread flank engagement, which 
is checked by a minimum major 
diameter plain ring “no go” 
gage. Assembly is controlled 
by thread lead and maximum 
metal, which are checked by a 
threaded ring “go” gage. 





INTERNAL THREADS 


The same reasoning holds true 
here. Use a threaded plug “go” 
gage to determine any inter- 
ferences from thread lead or 
thread diameter that hinder 
ease of assembly. The un- 
threaded “no go” plug will as- 
sure proper thread depth for 
sufficient flank engagement. 
Checking both thread lead 
and pitch diameter with two 
threaded “go” and “no go” 
gages not only increases in- 
spection cost but also permits 
acceptance of pieces with in- 
sufficient thread metal. 








How to simplify selection 
of fastener material 


SAFE LOAD IN POUNDS 


A) “uN wn vw NM 
DIAMETERS 


MY % 


Safe loads for fasteners made trom the three most common steel grades are 
shown on these curves. Curve for Grade 2 is smooth through the %” size. There 
is no drop in proof load because RBaW fasteners up to 6” long are cold headed 


even in 1” diameters. 


Basic job of a mechanical fastener 
is physical. It’s designed to exert a 
clamping force. 

Fasteners from a standard analy- 
sis of steel satisfy a majority of the 
usual requirements for this func- 
tion. Most times, then, specifica- 
tions should concern themselves 
solely with physicals for the job. 
Asking for certain chemical analy- 
ses to get the right physicals is 
doing it the hard way. It can create 
a needless cost penalty besides. 


WIDE RANGE OF LOADS 
Generally, the desired physicals can 
be delivered by a combination of 
cold working and heat treatment of 
one of the following common grades. 

Grade 1 (or SAE 1010) steel goes 
into fasteners that offer a design 
load of 30,000 psi, such as carriage 
bolts and machine screws. 

Grade 2 (or SAE 1018, 1020, 
1021) steel goes into bright hex 
screws and similar items with a 
recommended design load of 40,000 
psi in sizes up to 34”. SAE proof 
load then drops from 17,350 lbs. in 
34” size to 12,900 Ibs. in 7%” size 
unless cold heading is specified! 
This is because larger fasteners are 
often hot headed, resulting in some 
annealing. The strengthening effect 
of cold working is lost. 
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Grade 5 (SAE 1038) steel pro- 
vides high strength heat treated 
bolts and hex screws with 60,000 to 
80,000 psi design load range. 


USE THE FULL INHERENT STRENGTH 
When calculated load on a fastener 
is below those values, you’re wasting 
its strength and cost. Using the 
smallest size fastener consistent 
with the load, and tightening to its 
maximum load actually increases 
joint strength. 

When you need an alloy steel be- 
cause of space or weight or higher 
temperature or strength require- 
ments, specifying physicals will 
automatically force your supplier to 
go to high alloy steel. 

You will get what you need with- 
out selecting the exact alloy to be 
used. Just be sure you’re served by 
a technically qualified and experi- 
enced fastener manufacturer. 

Bulletin DC-2 gives 

other helpful hints. 
Send for it—or the 
RB&W Man. Russell, 
Burdsall, & Ward Bolt 
and Nut Company, Port 
Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, ill.; Los Angeles, Calif. Additional sales of 
fices at: Ardmore (Phila.), Pa.; Pittsburgh; Detroi 

Chicago; Dallas; Sah Francisco. 


For more information, turn to Reader Service card, circle No. 400 











SILVALOY BRAZING SAFEGUARDS JOINT STRENGTH OF RYAN CRYOGENIC VESSELS 


The liquefied gas storage vessels manufactured by Ryan Indus- Fluxes to provide the necessary extra strength and leakproof 
tries, Inc., foremost manufacturer in this field, are subject to characteristics required in joining valves, regulators, filters, 
pressures to 500 p.s.i. — temperatures to minus 320°F. and thermometers, gauges, level indicators and fittings in the con- 
vacuum less than 10 microns absolute pressure. The joints in trol cabinet. The quality of Ryan products is insured — with 
the “plumbing and valving” of these vessels must safely with- Silvaloy joints—as strong as or stronger than the parent metals. 
stand the extremes in temperature and pressures encountered  Silvaloy Brazing Alloys and Fluxes are helping to speed pro- 
in the storage and transfer of liquefied gases. duction, lower costs and improve results in many fields, Call 


Ryan Industries depends upon Silvaloy Brazing Alloys and your nearest Silvaloy Distributor for information or assistance. 


RYAN INDUSTRIES, INC. ****** * * 


of Cleveland, Ohio, manufacture liquefied gas storage vessels Two complete reference manuals 
ranging in capacity from 3000 to 1,500,000 standard cubic feet. for low-temperature silver brazing 


SILVALOY DISTRIBUTORS and fluxing are available upon re- 


A.B.C. METALS CORRORATION OLIVER H. VAN HORN CO., INC. 
DENVER, COLORADO NEW ORLEANS, LOUISAINA 
AUSTIN-HASTINGS COMPANY, INC. FORT WORTH, TEXAS * 
CAMBRIDGE, MASS HOUSTON, TEXAS x * * Se ee 
WORCESTER, MASS PACIFIC METALS COMPANY LTD. 

HARTFORD, CONN SAN FRANCISCO, CALIFORNIA 


SALT LAKE CITY, UTAH 
BURDETT OXYGEN COMPANY LOS ANGELES, CALIFORNIA 


CLEVELAND + CINCINNATI 


COLUMBUS + AKRON + DAYTON SAN DIEGO, CALIFORNIA 
- . PHOENIX, ARIZONA 
YOUNGSTOWN + MANSFIELD « FINDLAY EHOENIX. ARIZONA Le’ SEL Oe aR PP 
te eee8 € @ t & 6, ee a 


quest. Send for either one or both. 


DELTA OXYGEN COMPANY, INC. CHICAGO, ILL. « MINNEAPOLIS, MINN 
MEMPHIS, TENN INDIANAPOLIS, IND. » KANSAS 

EAGLE METALS COMPANY CITY, MO. * GRAND RAPIDS, MICH. 
SEATTLE, WASH. + PORTLAND, ORE. DETROIT, MICH. « ST. LOUIS, MO. 
SPOKANE, WASH MILWAUKEE, WIS. 

NOTTINGHAM STEEL & ALUMINUM DIV. LICENSED CANADIAN MANUFACTURER 
A.M. CASTLE & COMPANY ENGELHARD INDUSTRIES OF CANADA, 
CLEVELAND, OHIO LTD. » TORONTO » MONTREAL 231 NEW JERSEY RAILROAD AVE. +» NEWARK 5S, NEW JERSEY 


AMERICAN PLATINUM & SILVER DIVISION 


For more information, turn to Reader Service card, circle No. 322 
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‘Mekes 
20) men: 
DIAMONDS-—SIGN 
OF FINISHING 
QUALITY 


4 good reasons 
why you should use 
IRIDITE} 


ON YOUR ZINC OR CADMIUM PRODUCTS 


CORROSION PROTECTION 


The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from economical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE GENERAL 


For an extremely tight bond for either baked or air-dried ELECTRIC 
paints, non-porous Iridite blocks moisture penetration— COMPANY 
prevents formation of metallic soap products beneath paint 

coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 


Iridite, in combination with other Allied Research processes, 
can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 

















IRIDITE—a specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with aut tic equip t. Forms a 
thin film which becomes an integral part of the metal. Cannot chip, 
flake or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 














For complete information on Iridite, con- 
tact your Allied Field Engineer. He's listed 
in the yellow pages under “Plating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


BRANCH PLANT: 400 MIDLAND AVENUE @ DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: 4. H. Butcher Co. 


Allied Research Products, Inc. 4004-06 east MONUMENT STREET © BALTIMORE 5, MARYLAND 


chemico! Processes, Anodes, 


Rectifiers Equipment, ond Supplies for Metal Finishing Guremates 


Brighteners Equipment 


ToS*| €S*| CX*| @LLB*|} CIID 
Cootings Supplies 


For more information, turn to Reader Service card, circle No. 476 
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BOOK 
SHAPE°“OF THE MONTH 








IN METAL 
at no cost 
for tooling 




















MAIL THE COUPON FOR Van Huffel Tube Corporation, Warren, Ohio 
FREE OPEN SHAPE CATALOG Please rush me Open Shape Catalog No. OS-1059. 

48 page catalog OS-1059 illustrates (actuai size) 

over 500 roller die, cold formed metal shapes for 

which rolls and dies are on hand thus eliminating Company 

tooling costs to the purchaser of any of the Serene Address 

shapes illustrated. 


For more information, turn te Reader Service card, circle No. 427 
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This new M6Par fuel filter featuring a molded Spencer 
Nylon housing is now installed in 8-cylinder Chrysler 


New Advance in Precision Automotive Parts .. . 


Chrysler Introduces New Fuel Filter 
With Molded Spencer Nylon Housing: 


Marking another major advance in 
precision automotive parts, Chrysler 
Corporation is now installing a new 
M6Par fuel filter with a molded 
Spencer Nylon 404 housing in its 
8-cylinder automobiles for 1960. The 
filter is currently being supplied to 
Chrysler by the Fram Corp. 


Representing one of the toughest 
automotive uses yet assigned to a 
plastic, the new MoPar fuel filter 
was subjected to several torturous 
tests before it was accepted by 
Chrysler Corporation. Tests like 
these: 


For more than 1,000 hours, the fuel 
filter quivered on a special machine 





> SPENCER 
CHEMICAL 


to gauge its ability to withstand vi- 
brations over the entire frequency 
spectrum. 


To test the heat-cold resistance of the 
new filter, it was “baked” for 24 
hours at 250° F. Then it was 
“frozen” at —40° F. for an additional 
24 hours. 


Oil heated to 140° F. was poured 
through the filter's Spencer Nylon 
housing to determine its resistance 
to greases. 


And there were other excruciating 
tests. But throughout them all, the 
Spencer Nylon housing proved to 


Corporation automobiles for 1960. Shown above are the 
1960 Plymouth and Imperial. 


have excellent heat stability, impact 
strength and resistance to hydro- 
carbons and corrosion. Spencer 
Nylon has also shown superior mold- 
ability and sealability. 


As a leader in the development of 
nylon for automobiles, jet airliners 
and other products, Spencer Chemi- 
cal Company has the experience and 
personnel that can help you put 
nylon to work in your products. 


For more information about the 
properties of Spencer Nylon and how 
they may help you solve a materials 
problem, contact Spencer Chemical 
Co., Dwight Bldg., Kansas City 5, 
Missouri. 


id 
4 


| wswerrs 
| reoouct 


SPENCER NYLON = 


General Offices. DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 


For more information, turn to Reader Service card, circle No. 341 
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SYLVANIA MAKES ALL THREE— ALLOY, CLAD AND PLATED WIRE 


(iH hy 
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How to speed up design of new products 


—call Sylvania for an unprejudiced recommendation on wire 


With design time for high-temperature equipment so 
much at a premium, it pays not to get bogged down by 
noncreative engineering details. Case in point: selecting 
wire to meet specific conductivity needs in corrosive or 
oxidizing atmospheres. 


You can save valuable time by calling on Sylvania for a 
wire recommendation. You see, Sylvania knows wire— 
knows the particular advantages of each kind. And of 
all major manufacturers, only Sylvania makes all three 


types of bare wire—alloy, clad and plated. Available in 
a complete range of sizes—.002 to .250, retains optimum 
characteristics at temperatures up to 1600° F. 


Result? Your Sylvania wire recommendation is un- 
biased. It’s based on your design’s needs and is not re- 
stricted by a limited line. You can get full details for 
future use — or timesaving help on your present project 
—by writing Sylvania Electric Products Inc., Parts 
Division, Warren, Pennsylvania. 


WSYLVANIA 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


For more information, turn to Reader Service card, circle No. 342 
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Br idgepor t-a new prime 


HOW NEAR Is YOUR PHONE? Bridgeport’s new and expanded ware- Bridgeport Aluminum 
house service on aluminum, brass and copper is just that close! ; 
, , Screw Machine Rod 
Of course, the added convenience of fastest delivery is only one of the 
advantages Bridgeport offers. You can also count on “all-the-way-through” Ne at 
quality that’s the result of exacting care in alloying, tempering, finishing and Alloys: 2011-T3 2017-14 
testing. Careful adherence to tolerances, too. In fact, when you dial your 2026-14 6061-16 
Bridgeport warehouse, you're dialing a tradition--of service, of quality! Diameters: ¥” to 2” Rounds or 
What's more, these same warehouse facilities are the perfect service source ss eases 
for special aluminum shapes, extrusions. Copper and brass alloys, too. Start Lengths: 12-foot standards 
today to. get prime products, prime service—from Bridgeport! 
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source for ALUMI! 


Check these Bridgeport warehouses and offices for fast, local service 


CHICAGO: LAfayette 3-2230 LOS ANGELES: RAymond 3-5101, SAN FRANCISCO: UNderhill 1-2551 
Coiled Sheet CLEVELAND: CEdar 1-5180 PArkview 1-5171 NEW YORK: EXeter 2-4290 
DENVER: MAin 3-0273, AComa 2-4108 MINNEAPOLIS: FEderal 9-7061 PHILADELPHIA: JEfferson 5-3900 
ST. LOUIS: CEntral 1-0076 NEWARK (Hillside): Bigelow 3-0044 PROVIDENCE: Williams 1-2100 


Bridgeport Aluminum 


Alloys: 1100 3003 3004 5005 
5050 5052 5357 


Widths: Up to 24” « Gauges: .006 B rR i D G E P Oo RT B rR A ~ s Cc 0 M PA N Y 
w .a08 rt Bridgeport 2, Connecticut + Sales Offices in Principal Cities 


T : All commercial. Slittin ° pe . ° ° ° 
— ie Specialists in Metals from Aluminum to Zirconium 


For more information, turn to Reader Service card, circle No. 468 
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WHAT DO YOU WANT 
TO BOND TO WHAT? 


In metalworking, you can bond virtually any 
material to the same or another material with 


} ito ScOTCH-WELD Brand Structural Adhesives. 
om; “ a 








‘ 
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Carbide wear inserts, for example, can be joined 
to other metals without warpage or fracturing... 
magnets can be bonded without loss of magnetic 
properties . . . metals, glass, ceramics—these are 
still other materials you can successfully bond 
with SCOTCH-WELD Adhesives. 


By so doing, you eliminate the skill and control 
required in brazing and welding operations... 
you eliminate the localized stress concentrations 
of mechanical joining and fastening, the bimetallic 
corrosion between dissimilar metals. You also 
produce smoother contours, maintain the integrity 
of structural members and increase their ability 
to absorb joint stresses. Oftentimes, inspection 
and production steps can be eliminated. 





The use of SCOTCH-WELD Brand Structural Ad- 
hesives in metalworking is a relatively new science. 
And it is one that is speeding production, cutting 
costs, improving product quality throughout in- 
dustry. For further information, write on your 
company letterhead specifying area of interest to: 
A.C.&S. Division, 3M Company, Dept. SBHH- 


fren 
20, St. Paul 6, Minn. 


ADHESIVES, COATINGS AND SEALERS DIVISION 


TMiinmesora ]/fininc ann ]Yfanuracturinc company 
... WHERE RESEARCH IS THE KEY TO TOMORROW 


SO cm 


For more information, turn to Reader Service card, circle No. 470 
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The big difference in Foster Grant resin... 


40 YEARS of Successful Plastics Experience 


Foster Grant is one leading plastics producer that has never lost the 
ability to understand molders’ problems. This is because Foster Grant 
entered the plastics business in 1919 both as a raw material customer and 
as a manufacturer of end products. 


Through the years, Foster Grant has been successful at merchandising, 
mold design and machine building. In fact, in 1931, it was Foster Grant 
who introduced the first successful injection molding machine to America. 


In the plastics industry, Foster Grant alone offers a quality line of 
resins “production tested” in its own molding facilities— many of them 
pioneered by its own engineers. 


The value of this lifetime of successful, first-hand 
plastics experience is yours to draw on when you mold 
with Foster Grant resins. 


Pats Por FosTER GRANT 


LEOMINSTER, MASS. 


Sales Offices: Chicago 
Detroit * New York 

and strategically located 
warehouses 


Plants: ee, Mass. 


Baton Rouge, La. 
Manchester, N. H. 


Also distributed by: 

H. Muehistein & Co., Inc. 
60 East 42nd Street, 
New York 17, N. Y. 


Branch offices 
and warehouses: 





Manufacturers of Fostarene® Polystyrene e Fosta® Nylon e Fosta Tuf-Flex® Impact Pelion 


For more Information, turn to Reader Service card, circle Ne. 359 
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LIGHTER WEIGHTS FOR A 
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HEAVIER 


69 Fa Gaale 
STAINLESS STEEL 


BALTIMORE 3,MARYLAND, U.S.A 


ste. 





For more information, turn to Reader Service card, circle No. 472 
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HYSOL 


OFFERS 
en 02 @) "1 de a 
LINE OF 
SUPERIOR QUALITY 


EPOXIES... 


ADHESIVES & SEALANT 
ELECTRICAL INSULATING 
COMPOUNDS FOR .. . 


A + 


CASTIN( 

ENCAPSULATIN 
MBEDDIN( 

IMPREGNATING 
MOLDING MATERIALS 

TOOLING MATERIALS 
EPOXI-PATCH KITS 

CAST ROD, SHEET & TUBE 


CUSTOM FORMULATIONS 
AND PACKAGING 


EIS BBL sonconarios 


formerly Houghton 
Laboratories, /nc. 


“DS 


Nothing has changed but the name... 


Acceptance of our brand name HYSOL has been so 
universal that we are changing our name from 
Houghton Laboratories, Inc. to HYSOL Corporation. 

As America’s first manufacturer of the highest quality 
epoxy resin electrical insulating materials, adhesives, tooling 
materials and cast products, we believe HYSOL 
Corporation more accurately reflects the full scope of our 


products and services. 


Nothing is changed but the name. Our company policy 
remains unchanged. We renew our pledge to a continuing 
program of research, responsibility and results which can only 


mean progress in the field of epoxy compounds. 


HYS BOL \cnronares 


OLEAN, NEW YORK 


1) 
Progressive Products 


thru Chemical Research 


HYSOL (CANADA) LTD. 
TORONTO, ONTARIO 


HYSOL OF CALIFORNIA 
LOS ANGELES, CALIF. 


For more information, turn to Reader Service card, circle No. 394 
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TAR GEC 





1 CLOTH 

2 TAPE 

3 SLEEVING 
4 YARN 

Me elel ier Vek 3 


with REFRASIL 


This may be the SPECIAL INSULATION you're /ooking for! 





REFRASIL PHYSICAL PROPERTIES: 
e Chemical resistance of pure silica 
« Resists temperatures up to 3000° F. under 
certain conditions 
e Low Thermal conductivity 
e Fiber diameter .00020-.00040 in 
« Specific heat .19 (Batt) 
Thickness .14-.15 in. (Batt) 
e Surface density .05 !b./sq. ft. (Batt) 


REFRASIL USES: 
2000° F. continuous high temp. insulation 
Filtration of corrosive materials 
Removable, insulating blankets 
REFRASIL Reinforced Plastics 
(ASTROLITE for up to 15,000° for short 
duration) 
Thermocouple wire insulation 
Electric muffle furnaces 
Laboratory heating mantles 





If you’re looking for an efficient, lightweight 2000°-3000°F. insulating 
material in any of the physical forms shown above, REFRASIL may be 
your best answer. : 
Long proven for jet aircraft and missile use, REFRASIL is fast becom- 
ing an important industrial insulation for —300°F. cold to +3000°F. heat. 
When other insulation materials fail in critical high temperature use, 
write or call for test samples of REFRASIL. It may be the special insula- 


tion you're looking for! 


© Write for REFRASIL Product Bulletin and Price List. 


' Pd H. |. THOMPSON FIBER GLASS CO. 


WRITE OR CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN: | 


Md., VA. 5-3135 + MIDWEST: Bu Weddle, 3219 W. 29th 


a76 


NORTHWEST: J. L. Lar ? Oaklawn F attle, Wast 


tianap 


PA. 5-9311 


1733 Cordova Street, Los Angeles 7, Calif. + REpublic 3-9161 


38 Crescent n., BR. 2-6544; Fred W. Muhlenfeld, 6659 Loch Hill Rd., Baltimore 


12 


d., WA. 5-8685 *» SOUTHWEST: Marshall Morris, 2850A W. Berry, Rm. 7, Fort Worth, Tex., WA. 4-8679 


For more information, turn to Reader Service card, circle No. 385 
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SHARONART * 


a new idea in steel...sparks a new idea in 


Vending machines can now stay brighter, 
newer, longer... thanks to amazing 
new Sharonart*. 

Believing few machines are subject to 
the abuse received daily by the vending 
machine, nationally famous designer Peter 
Schladermundt recognized the many ad- 
vantages Sharonart* would impart to this 
hard working equipment. 

Sharonart* is patterned steel at its 
finest . . . and the many pattern combi- 

Famed designer nations present a new plateau for the 
machine designer.He can now make model 
Peter Schladermundt changes simply by altering steel patterns. 
creates new machine concept But more important, Sharonart* resists 
: marking and now vending machines will 
using New Sharon Steel. be able to absorb much more punishment 
without losing their attractiveness. Too, 
with modern painting techniques, manu- 
facturers are able to achieve smart, new 
color combinations to give their product 

even greater beauty and sales appeal. 
Wherever functional beauty and long 
life are desired, Sharonart* is the one 
perfect metal. For additional information 
write Sharonart, Sharon Steel Corporation, 

Sharon, Pa. 

Aside from designing the vending machine of 
Sharonart*, Peter Schladermundt has created an 
entire new process of machine vending. By de- 
veloping special racks, machines can be easily 
added and removed according to demand, and/or 
for refilling. Rack could be made as a fixed wail 
type, or as an island, with machines operated 


from both sides. Machines could be hung in- 
dividually or doubly, saddle style. 


Note: The vending machine idea illustrated 
on these pages is not now a manufactured 
product. It is a design only. TM 


SHARON --“4 STEEL 
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Can You Use BETTER 
Gray Iron Castings? 


Eaton’s Continuing Research and Development Programs 
Assure You the BEST—Engineered to Your Individual Needs 


7 Weel, 
PERMANENT MOLDING 


Because of the denser, non-porous, homogeneous struc- 
ture, Eaton Permanent Mold Castings meet critical 
quality requirements. The finer dispersion of graphite 
provides a better material where free machinability and 
accuracy are essential in critical machining operations. 
Eaton annealed gray iron castings are available in sizes 
from one tenth of a pound to fifty pounds. 


7 Wpe), 
SHELL CORING 


The Eaton process of Shell Coring in permanent mold 
and shell molded castings provides better internal surface 
finish and higher dimensional accuracy. Where more 
than ordinary quality and control of contour are re- 
quired, the Eaton process offers distinct design advan- 
tages and greater uniformity in intricately cored sections. 


7 Weel, 
SHELL MOLDING 


Eaton Shell Molding provides more closely controlled 
metallurgy and hardness for applications requiring 
pearlitic structures, close dimensional control, and com- 
plex designs and contours. Eaton Shell Mold Castings 
require less machining and finishing, with resulting sav- 


ings in material, tooling, and shipping. illustrated Descriptive Literature 


FOUNDRY DIVISION 
MANUFACTURING COMPANY 
VASSAR, MICHIGAN 


For more information, turn to Reader Service card, circle No. 387 For more information, circle No. 436 > 
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have you seen all that’s new 
in gleaming stainless steel? 





Now, leading department stores 
everywhere are showing gleaming, 
carefree Stainless Steel in new and 
exciting displays. See these shining 
examples of Stainless Steel 
kitchenware, tableware, utensils 
and appliances to make your 
living easier. McLouth Steel 


Corporation, Detroit 17, Michigan 


McLOUTH STAINLESS STEEL 





To reduce breakage and assembly 

time of glass vacuum bottle fillers, 

The American Thermos Products 
Company, Norwich, Connecticut, under- 
took to replace an aluminum cap with 

a polyethylene protector for the evacuation 
tip of the glass filler. 


The problem was bonding the traction- 
free polyethylene to the smooth glass 
surface. Existing adhesives couldn’t do the 
job. R/M adhesive specialists, working 
closely with Thermos Company engineers, 
quickly developed a special adhesive. 


The result is a superior bonding agent, R/M’s new 
R-84002, for “‘Mylar,”’ polyethylene, glass and 
other slick-surface, bond-resistant materials. 
Based on a thermoplastic synthetic 

resin, R-84002 has temperature tolerances 
ranging from —20 to +200°F. 


Regardless of your application Ray-BOND 
adhesives of new or existing formulations 
can be tailored to your special bonding, 
laminating, sealing or coating requirement. 
Your costs are reduced; your production 

is improved. Let us prove this to 

your satisfaction. Call on Raybestos- 
Manhattan engineers today 

without obligation. 


RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT, Bridgeport, Conn. » Chicago 31 + Detroit 2 + Cleveland 16 + Los Angeles 58 


For more information, turn to Reader Service card, circle No. 407 For more information, circle No. 440 > 
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one of Du Pont’s versatile 
engineering materials 


Simplify designs 





-..-sSave money 


with molded parts of Du Pont ZYTEL® nylon resins 





The outstanding properties of parts 
made of ZYTEL nylon resins have led 
to the creation of simplified, money- 
saving designs. Typical of such im- 
provements is the new Scotch Brand 
cellophane tape dispensing machine. 
Here, molded gears and shafts of 
ZYTEL replace more expensive ma- 
chined steel parts. The intricate com- 
ponents of ZYTEL are easily molded 
to close tolerances and possess high 
strength and excellent wear resistance. 
Because of the low coefficient of fric- 
tion of ZYTEL, these new parts elimi- 


nate the need for bearings, giving 
smooth, lubrication-free operation 
while saving money. And the parts of 
ZYTEL are much lighter than those 
previously used. For more examples 
of how ZYTEL nylon resins save money 
and simplify designs, look on the fol- 
lowing page. 


Tape dispenser by Specialty Manufactur- 
ing Co. for Minnesota Mining and Manu- 


facturing Co., both of St. Paul, Minneapolis. 


Components of ZYTEL molded by North- 
west Plastics, Inc., St. Paul, Minnesota. 





Z yte i one of Du Pont's versatile 


engineering materials 


Complex moldings of ZYTEL’ resist 
wear...corrosion...low temperatures 


FLEXIBLE COUPLING made of links 
of ZYTEL outlasts metal chain cou- 
pling up to 6 to 1 and costs 20% less 
to buy and maintain. Coupling is 
clean, quiet, corrosive-free. (By Berea 
Plastics Co., Berea, O., for Morse 
Chain Co., Ithaca, New York.) 


PIPE FITTINGS molded of ZYTEL are 
used to connect plastic pipe with plas- 
tic or metal pipe. Pressure grooving 
and threads are molded into the com- 
plex hollowshapes. The partshavehigh 
strength and chemical resistance. (By 
Yardley Plastics Co., Columbus, O. 


When parts of any kind are subjected to rugged treatment, moldings of 
ZYTEL nylon resins usually give longer wear at lower cost. Because of 
an unusual combination of properties, parts of ZYTEL are equipped to 
withstand conditions that would reduce the life of ordinary materials. 
ZYTEL is easily molded into complex shapes and has exceptionally high 
strength in thin sections. Its resistance to temperature extremes allows 
reliable use under such conditions. Resisting corrosion, ZYTEL is ideal 
for use requiring exposure to the elements or to chemicals. Light in 
weight, it resists abrasion and impact. Du Pont ZYTEL may help you 
save money by reducing production costs and giving improved perform- 
ance under adverse conditions. Find out how by filling out and sending 
in the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. 1 

Room 2507Z, Nemours Building, Wilmington 98, Delaware. 
Please send me more information on Du Pont ZyYTEL. 

interested in evaluating this material for: 








Name Position 








Company 





Street Address 





City Zone State 








Type of Business 





tn Canade Ow Pont of Canede Limited. P 0. Box 660. Montres! Quebec 


Alathon’ 


TOILET-SEAT HINGE made of ZYTEL 
is virtually indestructible . . . non- 
corrosive, rustproof . . . highly re- 
sistant to stain or discoloration. Easy- 
to-clean hinge never peels, cracks or 
chips. (By Bemis Manufacturing 
Corp., Sheboygan Falls, Wisconsin. ) 


POLYCHEMICALS DEPARTMENT 


aU PONT 


®€6.u.s par. orf 


Things for Better Living ... through Chemistry 


y fe fe ee nylon resins 


Delrin’ * Lucite’ 





\ c iL | 
test soundings 


... prove the soundness 


of Carlson stainless steel plate 


EAVING THE LEAD”’ may be the traditional way 
Hi to keep a boat off the shoals, but modern sound 
And, for a 
very different reason, modern sound wave devices are 


wave instruments do it faster and better. 
used to assure quality stainless steels. Carlson was one 
of the first producers to use ultra-sonic equipment for 


testing heavy gauge stainless plate. 


In ultra-sonic testing, sound waves take a penetrating 
look inside and positively determine structural quality. 
A complete report on the results of the test is supplied 
to the customer. By specifying ultra-sonic tested plate, 
builders of aircraft components and nuclear equipment 
can tell in advance that the material will meet their 


rigid requirements. 


Ultra-sonic is only one of the many tests used to 
maintain the high quality of Carlson stainless plate. 
The final, and most important test, is when you get 
repeat orders from your customers. 


Write, wire or phone for complete information on all 
Carlson services. 


BOGE ESOUY Lec 


Stainkeu Stee Exclusively 


126 Marshalton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 














PLATES « PLATE PRODUCTS + HEADS «+ RINGS « CIRCLES + FLANGES «+ FORGINGS « BARS AND SHEETS (No. 1 Finish) 


For more information, turn to Reader Service card, circle No. 376 
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. The strength of metal, 
. the decorative beauty 


and protection of plastics... 


Vinyl-on-Metal is a marriage of materials that creates new 
dimensions in form, color, and texture . . . presenting new 
combinations of properties that can improve existing products 
Or inspire new ones. Both tough and attractive, it is low in 
cost, easy to fabricate. Vinyl-on-Metal is already being 
successfully used for TV cabinets, airplane and automobile 
interiors, luggage, typewriter cases, radio sets, card tables and 
chairs, interior and exterior wall partitions. 


Vinyl-on-Metal offers 
COLOR: a wide range of colors, all fast with minimum fading 


FINISH: thick, resilient and cushioned; thin, hard and smooth; or highly 
decorative textures; glossy, dull, or pattern embossed 


ABRASION RESISTANCE: mar and scratch resistant, long wearing 
CHEMICAL RESISTANCE: resistant to acid corrosion, alkali attack, oxidation 
MOISTURE RESISTANCE: resistant to water, washable with soap and water 


WEATHER RESISTANCE: resistant to prolonged exposure to industrial 
atmosphere and accelerated weathering tests 


EASE OF FABRICATION: can be formed, stamped, bent, punched, even 
welded into major components, eliminating almost all post-forming finishing 


For handy reference booklet on Vinyl-on-Metal, write to 
Monsanto Chemical Company, Plastics Division, Room 1400, 
Springfield 2, Massachusetts. 


VIONSANTO initiator in PLASTICS 


Monsanto 


vinyls are the basic materials 
for superior vinyl! finishes on 
metal, wood, paper, and glass. 


For more information, turn to Reader Service card, circle No. 479 





Largest closed-die 


forging ever made 


78 


for 
commercial 


aircraft 


MATERIALS IN DESIGN ENGINEERING 


The forging of these 657 lb. bulkheads presented 
unusual problems——problems of die design, of forg- 
ing, and of handling. The successful solution of these 
problems saved a costly assembly of many smaller 
parts—costly both in terms of dollars and pounds. 


This is a typical Wyman-Gordon accomplishment 

the result of over seventy-five years of forging 
experience, and today supported by the greatest 
range of heavy forging equipment and technical 
know-how in the industry. 
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Over 1000 Wyman-Gordon forgings 


pace advanced jet designs 


In saluting the great achievement of America’s them. Today, from the huge main bulkhead 
commercial jet leadership, Wyman-Gordon takes forging at the left to the engine parts below,Wyman- 
great pride in having participated so extensively Gordon forgings are in the wings, fuselage, landing 
in the development of the aircraft industry from its gear and engines of the four newest commercial jet 
aircraft. These and a great variety of other vital 
components are forged from many types of ma- 
In World War I, the use of forgings was confined to terials: aluminum, magnesium, titanium, steel, as 
engine parts and Wyman-Gordon made most of well as many new uncommon alloys. 


very beginning. 


In the highly stressed parts of modern aircraft, there is no 
substitute for forgings and in complicated forgings of diffi- 
cult alloys, there is no substitute for Wyman-Gordon quality 
and experience. We are prepared to serve you at the design, 
engineering and purchasing stages of your developments. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon materials 


HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN 


GRAFTON MASSACHUSETTS FRANKLIN PARK ILLINOIS LOS ANGELES CALIFORNIA FORT WORTH TEXAS 


For more information, turn to Reader Service card, circle No. 395 
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FISHERMEN! 

We'll be glad to mail you 
names and addresses of over 
60 manufacturers of lures 
made of Tenite Butyrate. 


| 
| 








Date 
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ortul lure of Tenite plasti 


@ To sell a product once, make it attractive. M To sell 
a product over and over, make it dependable. &@ To 
make products that are both attractive and dependable, 
make them of tough Tenite plastic. 

The fish lures shown here are a good example of how 
the properties of the versatile Tenite plastics can be 
matched to the demands of a specific application. Made 
of Tenite Butyrate, these lightweight lures have a buoy- 
ancy that permits them to dart and wiggle through the 
water with graceful, realistic vigor. Yet not even the 
most savage jaws will break them, so tough is the 
plastic. Moreover, the plastic bodies undergo little 
change in salt or fresh water, since Butyrate resists 
water absorption and neither rusts nor corrodes. Color 
effects, too, are lasting...for they're applied with du- 
rable lacquers that form an integral bond with the 
plastic. 

Is Tenite Butyrate or some other Tenite plastic a pos- 
sible answer to one of your own material problems? 
Easy and economical to injection mold or extrude, these 
Eastman plastics are available in clear transparent or 
in any color you desire...transparent, translucent, 
opaque, pearlescent or variegated. Versatile Eastman 
plastics include Tenite Butyrate, Tenite Acetate, Tenite 
Propionate, Tenite Polyethylene and Tenite Polypropyl- 
ene. EASTMAN CHEMICAL PRODUCTS, INC., subsidiary 
of Eastman Kodak Company, KINGSPORT, TENNESSEE. 


TENITE 


BUTYVYRATE*PROPIONATE 
ACETATE «POLYETHYLENE 
POLVPROPYLENE 


plastics by Eastman 
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CASE HISTORIES FROM 
MT. VERNON FILES 


University makes 3 speakers 
from 1 Mt. Vernon die casting 


University to offset steadily increasing general produc- 


The advent of stereo has brought about a demand for 
smaller cabinets and posed a problem for speaker 
engineers: design a small moderately priced unit ca- 
pable of sound reproduction as good as that of present 
day speaker systems 3 to 4 times its size. 

University engineers came up with 3 answers—3 new 
8 inch speakers with outstanding performance char- 
acteristics—made of highest quality materials, with a 
better finish than ever...all at greatest possible econ- 
omy thanks to the use of Mt. Vernon Die Castings. 

This zinc pressure die cast “basket” provides a uni- 
versal 8” frame for three different speakers: 1—a full 
range 3 way diffaxial, 2—a standard woofer, and 3—a 
new type high compliance woofer. This single part, 
formerly made of several stampings, contains the sup- 
ports, flanges, slots, ribs, holes, studs and channels for 
all three models. It possesses all the rigidity and dimen- 
sional stability needed to assure permanent centering 
of the speaker cone, voice coil and magnetic element at 
increased power ratings. 

Designed to very close tolerances, the castings are 
dependably uniform from speaker to speaker. They 
offer better design, greater rigidity and reliability than 
the assembled stamped basket at no increase in cost. 
Best of all, final speaker assembly is speeded up with 
fewer steps, resulting in greater economies, enabling 


tion costs. The finished products have a superior qual- 
ity look that matches their superlative performance. 

Back and front the casting is intricate, and the die 
even more so. However, Mt. Vernon’s complete four- 
fold service takes these complex casting assignments in 
stride, gives service that more than satisfies...service 
that keeps customers happy for years and years...in 
the case of University Loudspeakers, Inc., of White 
Plains, N. ¥Y for over 15 years. 

If you too would like to switch to die castings, let’s 
talk it over. A call to your nearest sales representative 
will get you fast service. 


it} itt iti thie, 


MT. VERNON 
DIE CASTING CORP. 


TAMFORD CONNECTICUT 


as 
9°", 


é % 
RESEARCH 
> 2 
5 0 


‘Nost 
PARTICIPANT 


QUINCY, MASS.: Mr. Edmund W. Libby, 91 Merrymount Rd. 
ROCHESTER, N. Y.: Mr. William Sauers, 101 Briarcliff Rd. 


BALTIMORE, MD.: Mr. C. M. Gordan, 919 St. Paul St 
BROOKLYN, W. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St 
CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St SKANEATELES, N. Y.: Mr. Jerome J. Theobald, 9 E. Genesee St. 
GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
PITTSBURGH, PA.: Mr. Andrew W. Anderson, 300 Pasadena Drive So. VALLEY FORGE, PA.: Mr. G. T. McMaster, P.0. Box 115 


SALES 
REPRESENTATIVES 


For more information, turn to Reader Service card, circle No. 422 
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reflect up to 1750°F radiant heat 
from SWEDLOW metallized laminates 


Compound shapes—minimum weight and bulk—highly 
efficient reflectivity —distinguish these materials and solve 
the problem of resistance to elevated temperatures. 


Swedlow’s solution for light weight heat protection problems uses a base 
of fiberglass fillers. To these are added any of an impressive variety of 
silicone, phenolic, epoxy, TAC polyester or polyester binders to meet specific 
service conditions. The resulting high-strength laminate is furnished flat or 
molded to any contour desired. Metallic coatings then further increase heat 
reflectivity and resistance. Swedlow-pioneered Type -101 aluminum coating 
is now in wide use for the 200°F to 1400°F range. The more recently devel- 
oped Type -603 gold now raises the limit to approximately 1750°F. 
Swedlow research is continuing the development of many combinations for 
the growing variety of aircraft, missile and electronic applications. To learn 
how these new materials can help solve your heat problems, contact the 
Swedlow plant nearest you. Or send for new literature—“Radiant Heat 
Reflective Laminates”’ Please refer to Dept. 18. 


Suede mee 
LOS ANGELES 22, CALIFORNIA 
Furnoce Temperature —°F megane YOUNGSTOWN 8, OHIO 


For more information, turn to Reader Service card, circle No. 481 
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call FANSTEEL 














AS FAST...AS DEPENDABLE 
as requisitioning from your own stock room 


Planning to use tantalum in your product? Already using 
it? In either case, you can count on immediate delivery 
from stock of Fansteel tantalum sheet. 
IMMEDIATE DELIVERY A little over a year ago, we introduced an exclusive 
Fansteel service of stocking the more commonly used sizes 
ON THESE THICKNESSES of tarttalum sheet. The demand was immediate. Now we’ve 
expanded our stocking program to include 7 more popular 
.002 .007 -020 sheet sizes. To you it means that you'll get the tantalum you 
.003 .010 .025 need ... exactly as ordered ...delivered when you need it. 
004 013 030 And this Fansteel service will save you time and money 
by giving you the flexibility of quick deliveries and lower 
-005 -015 040 inventory costs. 
MOLYBDENUM USERS get the same benefits from the 


Write for our latest price bulletin Y : 
Fansteel Molybdenum Sheet stocking program. 


2.602 giving complete prices for both 
stock items and special mill runs. 


E rd 


FANSTEEL METALLURGICAL CORPORATION North chicago, Wi., U.S.A. 


For more information, turn to Reader Service card, circle No. 462 
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& DESIGN 


... AT A GLANCE 


Alumina powder can be used to insulate transformers and other electrical com- 
ponents within hermetically sealed cans, replacing the more conventional semifluid 
materials such as mineral-filled asphalts that have been used in the past. Advantages: 
melting point of alumina (2700 F) is well above the operating temperatures of any 
electrical apparatus; it does not expand or contract to any noticeable extent under 
wide fluctuations of temperature; and it does not require curing as some plastics 


potting compounds do. 
Source: L. W. Kirkwood and R. S. Key, Bell Telephone Laboratories, 463 West St., New York 14. 


Most steels with Rockwell hardness over C30 are susceptible to hydrogen em- 
brittlement, according to recent research. On the other hand, low alloy steels with 
hardness below C30, and nonferrous metals, generally resist hydrogen embrittlement. 


Source: Rpt. No. 5892, U. S. Naval Research Laboratory, Washington, D. C 


Gaskets and linings made of Teflon 6 resin are acceptable for use in commercial 
dairy equipment, according to the Food and Drug Administration. 


Source E. I. du Pont de Nemours & Co., Inc., Wilmington, Del. 


A device to sort different metals that look alike without costly, time consuming 
and complicated testing has been developed. The tester quickly differentiates between 
Inconel and stainless steel, Zircaloy-2 and zirconium, and Zircaloy-2 and hafnium. The 
device consists of a standard milliammeter with two leads—one ending in a clamp 
and the other in a small carbon steel file. 


Source: General Electric Co., Knolls Atomic Power Laboratory, Schenectady 5, N. 


A ‘three-pole’ magnet is helping scientists find out how magnetism affects magnetic 
materials. The magnet is being applied particularly to lining up crystals of magnetic 
materials used as microwave circuit elements. These crystals are tiny magnets, but 
the magnetic north-south axis of each crystal is not parallel to its crystalline axis. 
The tri-polar magnet gets around this “discrepancy” by aligning the crystals in a 
single direction. 

Source: D. M. Grimes, Electrical Engineering Dept., University of Michigan, Ann Arbor, Mich. 


Mechanical properties of wood can be determined accurately and quickly by using 
vibrational nondestructive test methods, according to recent research. The tests, 
which use electronic sensing and computing devices, account for “invisible” dif- 
ferences in wood structure, and provide precise strength and stiffness classifications. 


Source: B. A. Jayne, Washington State College, Pullman, Wash. 


TFE resins look promising as expendable heat shields for rockets and missiles. 
tesearch shows an extremely thin TFE coating protects missile parts for as long as 
2 min without heating a supporting metal sheet much beyond room temperature. 
Big advantage of a TFE heat shield is that it might permit the use of lightweight 
metals in missile construction, thus replacing presently used heavy metals and 
ceramics, 


Source: E. I. du Pont de Nemours & Co., Inc., Wilmington, Del 
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METALOG/ICS 





RYERSON PLUS VALUE? 














METALOGICS—The Ryerson science of giving 
optimum value for every purchasing dollar. 

Get the complete story on Metalogics from your 

Ryerson representative. Be ‘““Metalogical”—call Ryerson. 


STEEL*ALUMINUM + PLASTICS * METALWORKING MACHINERY 


© RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Member of the SAND Steel Family 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO « CINCINNATI « CLEVELAND « DALLAS * DETROIT * HOUSTON « INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK + PHILADELPHIA «+ PITTSBURGH + ST. LOUIS * SAN FRANCISCO * SEATTLE + SPOKANE + WALLINGFORD 


For more information, turn to Reader Service card, circle No. 454 


86 ¢ MATERIALS IN DESIGN ENGINEERING 





George G. Sharp, Inc.—Ship Designer 





N. S. Savannah, world’s first nuclear-powered merchant ship, was launched last May and will be completed in 1961. 


Which Soft Solder 
for Nuclear Service? 


Here is a summary of available information on 


vital nuclear parameters and solder properties. 


by Alvin B. Kaufman, Research Engineer, Litton Industries 


@ Factors which affect the selec- 
tion and reliability of soft sol- 
ders in nuclear service can be 
divided into two groups: environ- 
mental parameters and_ solder 
properties. The environmental 
parameters must be determined 
first because they dictate the de- 
gree of importance that must be 
attached to the property limita- 
tions of the solder. 
Environmental parameters 

These parameters fall into two 
categories: media and nuclear 
field. They are listed here for con- 
venience, but full discussion of 
each parameter is beyond the 
scope of this article. The effect 
of solder properties will be dis- 
cussed at length. 

Media parameters are fully de- 
fined in military specification 
MIL-E-5272 and can be summar- 
ized as follows: 
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housing will determine the effect 
on serviceability and maintenance. 
For example, alpha and beta radi- 
ation can often be reduced to a 
workable level by the use of pro- 
tective gloves, apron and face 
shield. Gamma radiation cannot. 
It thus becomes essential to em- 
ploy materials that develop weak 
or no gamma radiation. If weak 
gamma radiation exists, it must 


Induced (artificial) radiation. 
Tensile strength vs . 
a. Grain growth. 

Shock. b. Volume change. 
Acceleration. ce. Density change. 
uclear field parameters which Resistivity vs radiation. 
must be considered in addition are: Temperature effects. 

1. Type of radiation (beta, Phase change vs radiation. 

gamma or neutron). 6. Corrosion resistance. 
2. Quantity of radiation (dos- Studies to date have indicated 


Humidity and salt spray. 
Temperature. 
Vibration. 


a 


age rate and time). 

3. Energy level (Mev units). 
Solder properties 

Once the environmental param- 
eters have been determined, the 
properties of the individual sol- 
ders must be studied. To deter- 
mine the extent to which a sol- 
dered connection in nuclear serv- 
ice will affect equipment service 
and maintenance, these properties 
must be considered: 


that some of these properties may 
prove of vital importance and that 
the effects of others are negligible. 
Lack of data prohibits full dis- 
cussion. However, enough can be 
said concerning each property to 
point out the need for selective 
care, 

@ Induced (artificial) radiation. 
The type and life characteristics 
of any induced (artificial) radi- 
ation in black box components and 


be of short duration. Materials 
with large cross-section elements, 
such as cobalt, manganese and 
nickel, are to be avoided, since 
they capture more neutrons, thus 
resulting in more induced gamma 
radioactivity. 

Although the solder connections 
in a black box are a small per- 
centage of the total volume and 
density of the assembly, improper 





A Brief Nuclear Glossary 





Dosage. The total dosage and the rate at which it 
occurs determines the extent of induced radioactivity 
or component-element modification or damage. Total 
dosage is expressed as roentgens (r/hr x hr). Neu- 
tron flux integrated (nvt) is expressed as n per sq 
em, i.e., the total number of neutrons per square 
centimeter which have bombarded a given area. 
Neutron flux is the major producer of induced radio- 
activity. Alpha and gamma do not produce radio- 
activity (see text); other particles produce radioac- 
tivity only under rare conditions. 


Energy. Specified in ev or mev (millions of electron 
volts) of kinetic energy. This value, and the type of 
radiation, determines the ability to penetrate various 
substances, or to induce radioactivity. 

Half-life. Specified in time. A half-life is the time it 
takes for half of the atoms in a quantity of a radio- 
active substance to undergo radioactive decay and 
become stable. Decay is exponential. A source with 
a 1-hr half-life will decay to one-half activity in 1 hr 
and to half of that in another hour. 

Isotope. The smallest piece of an element that can 
still be considered as the element is called the atom. 
Atoms of a given element may vary in weight (mass) 
due to different numbers of neutrons in the atom 
nucleus. These different forms of the same element 
are called isotopes. Isotopes occur naturally, and are 
also created by nuclear bombardment. If the isotope 
is unstable it emits radiation (or particles) until the 
atom decomposes, by various modes, into a stable 


isotope. 


Radiation rate. Generally, the disintegrations or 
particles emitted per second. Rate for alpha/beta/ 
gamma is expressed in roentgens per hr. Neutron 
flux is expressed in n per sq cm-sec—the product of 
neutron density and speed. 


Radioactive emission. Nuclear reactors generate 
many types of radiation, but due to integral shield- 
ing by reactor construction, emit gamma and fast 
neutrons only. 

Alpha (a). High speed 
charge. Attenuated rapidly by air or light shielding; 
little penetration. 


helium atom, positive 


Beta (£). Electron—a particle with a small mass 
and a negative charge. Moderate penetration of 
materials. 

Proton. A particle with a large mass and a posi- 
tive electrical charge. 

Gamma (7). A quantum of electromagnetic radi- 
ation emitted by an atom nucleus. Similar to x-ray. 
Energies range from 10* to 10° ev and are very pene- 
trating. Thick shielding required for appreciable 
attenuation. 

Neutron (n). A particle with a large mass and no 
electrical charge. In ordinary use, neutrons are 
spoken of as “fast,” “slow,” or “thermal.” Fast 
neutrons have energies ranging from tens of Kev to 
more than 10° Kev and are very penetrating. Slow 
neutrons have lower energies and include thermal 
neutrons, which most commonly have a kinetic 
energy of about 0.025 ev. 
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solder selection could create a 
personnel hazard and_ service 
problem. Copper componentry does 
not have a long half-life, whereas 
some soft solder constituents have 
such a long life as to impair im- 
mediate serviceability. The ac- 
companying table lists the main 
constituents and contaminants 
found in solder alloys of various 
types and gives data on the nu- 
clear properties that may affect 
solder service. 

The isotopes listed are not com- 
plete or fully comprehensive, but 
are representative of those which 
are significant with respect to 
service and maintenance. Unfor- 
tunately, the abundance of the 
radioisotope and its radiation par- 
ticle, energy and half-life do not 
tell the whole story. But the data 
listed are all that is available in 
unclassified literature. Parameters 
of flux field intensity vs induced 
radiation and vs induced flux field 
intensity are not listed. 

The neutron flux intensity which 
exists in the field appears to be 
an important variable in the pro- 
duction of radioisotopes and metal- 
lurgical changes. Preliminary ex- 
periments have indicated that alu- 
minum and beryllium are sensi- 
tive to high flux only. Semicon- 
ductors and some other materials 
exhibit a_ self-healing property 
under low flux radiation. Thus 
the degree of induced changes in 
materials should be correlated 
with various flux levels. 

A high artificial energy level 
may mean little. The induced 
radiation for a given mass may 
be one milliroentgen per hour or 
one roentgen per hour. This is 
why some isotopes are considered 
unimportant though their 
half-life may be quite long. 

@ Tensile strength. Grain size 
changes in copper and nickel under 
nuclear irradiation have been re- 
ported. The effect on _ tensile 
strength has not been reported 
directly for most solder materials 
and alloys. Annealing following 
radiation has modified the extent 
of reaction. Most materials tested 
do not exhibit grain size changes. 

Volume and density changes of 


even 





The graph depicts the tensile 
strength characteristics of the 
soft solder which appears to 
have the best composition for 
nuclear field service. The choice 
is based on factors discussed in 
this article. The solder consists 
of 97.5% lead, 1%% silver and 
1% tin and is designated by 
military specifications as MJL 
Ag 1.5. Its tensile strength is 
satisfactory at much higher tem- 
peratures than the rating of 
available electronic hardware. 

The graph compares this opti- 
mum solder with MIL-Sb5 (95% 
tin, 5% antimony) which does 
have higher tensile strength. 
This tin-base solder, however, 
has sharply decreasing impact 
strength at low temperatures, 
whereas the optimum solder has 
a higher and increasing impact 
strength. 

MIL Ag 1.5 profits from the 
1% tin content which performs 
two functions: it allows the 
solder to wet and tin easily, and 
also increases the corrosion re- 
sistance. The binary lead-silver 
solders do not these 
properties. 

The high percentage of lead 
retards phase transformation. 
This effect is largely due to the 


possess 





Best Solder for Nuclear Service 


percentages of bismuth and anti- 
mony which are contained in 
commercially pure lead. 

The small percentage of tin 
used should not create a radio- 
logical or serviceability prob- 
lem, although there are diffi- 
culties encountered with tin in 
nuclear service, as discussed in 
this article. The lead and silver 
have induced isotope half-lives 
of 3.3 hr and 2.3 min, respec- 
tively, and these half-lives are 
short enough to be satisfactory. 





975% Po, 
15% Ag, (% SO 
2000} MIL Ag /5/ 











{400-200 0 2a 600 
Temperature, F 
Optimum solder for nuclear 
service appears to be the lead- 
base solder MIL Ag 1.5, here 
compared with a typical tin-base 

solder. 








NUCLEAR PROPERTIES OF SOLDER ALLOY ELEMENTS 





Material Radioactive Isotope 


| 


Half-Life Particle and Energy, mev 





Cadmium...... Cd's 

| Cdus : 

| Cue. 
Cu®? 
a i Fw ke 
Stiver....... Agi... 
ae ; Sn3 
Zinc a ae 
Antimony. ........} Sb 


Copper 





Indium ‘ nts 


80.5 

0.46, 1.1; 0.52 

8+0.57; v1.34 
80.54 


5.1 yr 
2.3 days 


58.5 hr 
3.3 hr 
253 days 
70-118 days 
250 days 
60 days 


| 
| 
12.8 hr | 


80.4; v0.45, 1.14 
83.2, 0.6 
¥1.7, 0.6 


49 days 0.72, 0.56 





materials have also been reported. 
However, the net result of irradi- 
ation is generally an improvement 
in the metallurgical character- 
istics of the material with respect 
to strength. These changes do not 


appear significant for the solder 
user, 

@ Resistivity. The changes in 
resistivity of many metals which 
have been observed after exten- 
sive irradiation at room tempera- 
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ture are quite small and of little 
technological significance. In gen- 
eral, significant changes are found 
only at cryogenic temperatures, 
with high melting point metals 
most affected. Resistivity changes 
produced in a low temperature 
environment (-315 to -425 F) 
usually disappear upon return to 
room temperature. 

Many materials do not exhibit 
any change in resistivity. Pure 
aluminum displays no measurable 
change at room temperature, and 
copper a resistivity increase of 
only 0.1-0.4%. The high temper- 
ature material, commercial molyb- 
denum, exhibits a substantial re- 
sistivity (22%) after 
nuclear radiation of 5 to 6 X 10° 
nvt at 194 F. In one case, com- 
mercial copper exhibited a 7.3% 
increase in resistance. This larger 
change, which should not occur 
in copper, may have been due to 
impurity content. Soft solder al- 
loys have comparatively low melt- 
ing temperatures and therefore 
should not change _ resistance 
enough for it to be an important 
consideration except in unusual 
circumstances, 


increase 


© Temperature. The use of tin- 
lead soft solder, without additives, 
is not recommended for cold en- 
vironments (which may accom- 
pany nuclear service) because of 
allotropic changes in the tin. The 
tin may change phase from its 
white to its gray form and be- 
come crumbly, with a large volume 
change, This will result in an open 
circuit and loss of hermetic seal. 
The addition of any one of several 
additives, such as antimony, in- 
hibits such transformation. The 
speed and optimum temperature 
for tin transformation has been 
studied with pure white tin, and 
tin seeded with gray (alpha) tin. 
Reaction is fastest with “‘seeded” 
tin. 

© Phase change. The action of 
nuclear radiation on tin has been 
studied. White tin (beta), upon 
neutron irradiation, transforms to 
tin (alpha) 
“seeded” with gray tin. 


gray similar to 


samples 


For example, a sample was irradi- 
ated at -315 F 


(liquid nitrogen 
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—321 F) and the transformation 
measured by dilatometry at the 
temperature of the transforma- 
tion reaction (-50.8 F). During 
the irradiation itself no gray tin 
is formed, as shown by x-ray dif- 
fraction at —315 F. Neutron irra- 
diation thus can be used to pro- 
duce uniform nucleation. 

Electron (beta) irradiation (3.5 

10'S electrons per sq cm at 

319 F) and quenching does not 
produce transformation in speci- 
mens held in the transformation 
range for a week. Apparently the 
single point defects produced are 
insufficient, or the temperature 
not optimum, for fast transforma- 
tion. Storage time was definitely 
too short for adequate evaluation. 
Up toa year is required for trans- 
formation under some alloy and 
temperature conditions. The puri- 
ty of the tin used for test is also 
important, as little as 0.002% an- 
timony preventing transformation 
of “seeded” tin in a seven-month 
test. The significance of electron 
(beta) irradiation is thus some- 
what doubtful. As for gamma ir- 
radiation, gamma will produce 
radioactivity—but only when ex- 
tremely high levels exist. It is 
therefore not considered as a ra- 
diating source for the production 
of radioactivity. 

The effect of a tin soft-solder 
additive in preventing phase 
transformation due to nuclear or 
electron irradiation is unknown 
at present. With proper selection 
such an additive might be quite 
effective. 

e Corrosion resistance. Norm- 
ally metals and alloys are not sub- 
ject to damage by ionizing radia- 
tion. However, if adjacent to ma- 
terials sensitive to ionization, the 
increased chemical activity may 
cause increased reaction, i.e., cor- 
rosion. 

Nuclear hazards 

Soft solders do not appear to 
be a nuclear hazard under con- 
trolled conditions of limited ex- 
posure and limited quantities. As 
an example, a 10-gm mass of Ag 
1.5 solder irradiated for 60 days 
with thermal neutrons of 107 
n/sq cm/sec would subsequently 
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be radioactive to the following ex- 
tent: 0.8 10-° milliroentgens 
per hr at 1 ft. At 1 cm, however, 
the dosage rate would increase 
approximately by a factor of 1000 
and could become hazardous. 

Lead and high-tin-content sol- 
ders do not become highly radio- 
active under nuclear bombard- 
ment. However, dosages, etc., are 
relative, not absolute. What is ex- 
cessive for one group or use may 
not be excessive for another group 
or operation. For example, the 
body extremities can withstand 
higher radiation than the body as 
a whole, without damage or fatal 
results. Many of these parameters 
make a “go—no go” approach in 
the use of materials impossible. 
The overall picture must be seen, 
and use and health parameters 
established for each application. 

The use of a tin-base soft sol- 
der should not be considered 
where servicing and maintenance 
work are required immediately 
after nuclear power shutdown or 
immediately after removal of the 
equipment from the nuclear field 
to a service area. One isotope of 
tin has a half-life of 250 days. 
Certain other solder alloy con- 
stituents such as cadmium are as 
bad or worse, as shown in the 
table. 
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1 Two key steps in applying coating are preheating of parts (wire clothes guards) above the melting point 
of the plastic (left), and immersion and movement of heated parts in fluidized bed of fine plastics powders (right). 


Fluidized Bed: 
Heavy Coatings 


in One Dip 


Cellulosic « Vinyl « Epoxy « Nylon 
Polyethylene « Chlorinated polyether 


Coatings with uniform thickness and high quality 
are now being applied by the fluidized bed process. 
This up-to-date article tells you how the coatings 


perform and where they can be used. 


by Waiter R. Pascoe, Technical Service Manager, 


Whirlclad Div., Polymer Corp. 


How the coatings are applied 


Parts to be coated are first 
preheated in an oven to a temper- 
ature above the melting point of 
the plastics coating material. The 
preheat temperature required de- 
pends on the type of plastic used, 
and the shape, mass and material 
of the part. Typical preheat tem- 
peratures various 
plastics are shown in Table 1. 
After preheating (Fig 1) the 
parts are immersed and moved to 
and fro in a fluidized bed of the 
finely-divided __ plastic 
Fluidization of the 


required for 


powders. 
powders is 


produced by an ascending current 
of gas or air in the tank that 
contains the powders. While in 
the suspended state the powders 
behave—and even feel—just like 
a fluid. 

When the individual powder 
particles contact the heated part 
they fuse and adhere to the sur- 
face (Fig 2). In many cases the 
part is post-heated to completely 
coalesce the coating and improve 
its appearance. 

The thickness of the coating 
depends on the temperature of 


“sissy 
47, 





Port being WY 
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Fiuidized 
bed . 
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2 Simplified diagram shows part 
in tank and closeup of particles 
forming on metal surfaces. 





TABLE 1—METAL PREHEAT 
TEMPERATURES (F) REQUIRED FOR 
FLUIDIZED BED COATINGS* 





Cellulosic . .500-750 
Vinyl... .. .375-550 
Epoxy... ; . .250-400 
Nylon am ' .. 675-800 
Polyethylene. - 300-800 
Chlorinated Polyether 550-800 





aRanges represent temperatures required to 
obtain a continuous, uniform, pinhole-free 
coating. 


the part and how long it is im- 
mersed in the fluidized bed. Com- 
paratively heavy finishes—from 
about 5 to 50 mils—are produced 
in a single dip. 
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Advantages 
of the process 


Coatings are uniform—An im- 
portant advantage of fluidized bed 
coatings is that they are more 
uniform than conventional solu- 
tion-type coatings. As sketches A 
3 show, a fluidized 
follows the 
surfaces ; 
eliminates excessive 
buildup, sagging and dripping, 
and it has edge coverage. 

These properties are illustrated 
by the product in Fig 4, 
which is quite difficult to finish. 
One immersion in a fluidized bed 
quickly and completely coats this 
complex part. As shown, there is 
the coating, and 


and C in Fig 
closely 
irregular 


bed coating 
contours of 
it virtually 


good 


wire 


no bridging of 
all welded joints and sharp edges 
are uniformly coated. 

Difficult 
plied—The fluidized bed 
is well suited for applying solvent 


materials can be ap- 


process 


resistant materials such as nylon 
and chlorinated polyether, which 
are difficult to apply by any other 
method 
advantages of a solid plastic can 


Thus, in some cases the 


be obtained by using the material 
as a coating over a less expensive 
substrate. For example, the ex 


cellent corrosion resistance of 
chlorinated polyether can be ob 
material 


tained by applying the 


on intricately shaped chemical 
processing parts. And the low fric 
tion properties, toughness and 


abrasion resistance of a nylon 
surface can be combined with the 
strength, rigidity and dimensional 
stability of a metal base. 

high 
The quality of fluidized bed coat- 
ings is usually superior to that of 


Coatings have quality— 








3 Uniformity of fluidized bed coatings (A, C) is contrasted with conven- 
tional coatings (B, D) which tend to sag and to thin out at high spots. 
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4 Before and after photos of wire rack show how sharp, unsightly joints 
are uniformly and decoratively coated by fluidized bed process. 


equivalent solvent-type coatings. 
Although the coating 
may have higher initial cost than 
conventional materials, they may 
long 


materials 


be cheaper to use in the 
run. For example, one manufac- 
turer was able to replace a high- 
grade alloy steel part with an in- 
expensive casting protected with 
a fluidized bed coating. The ex 
cellent adhesion and uniformity of 
the coating, coupled with its high 
produced a 


corrosion resistance, 


better quality product sub- 
stantial savings. 

A wire products manufacturer 
has reported savings of $50,000 a 
year by using a fluidized bed coat- 
ing instead of chromium plating. 
necessary to 
extra 
wire to obtain 
a good With the 
fluidized bed coating he was able 
to use a cheaper grade of wire 


Previously, it was 
use a premium-priced, 
bright and clean 
electroplate. 


and make a satisfactory product. 





Six types of coatings—and their properties 


Six different types of fluidized 
bed coatings are presently avail- 


able cellulosic, vinyl, epoxy, ny- 
lon, polyethylene and chlorinated 
prop- 
erties of these coatings are sum- 
marized in Table 2. The cost 


given are for an equal 


polyether. The important 


ratios 
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material. The figures 
should be used with discretion 
as final cost of the coating will 
also depend on the specific gravity 
of the material and the thickness 
required for a given end use. 
Cellulosic 

Cellulosic fluidized bed coatings 


weight of 
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are noted for their all-around 
combination of properties and are 
especially popular for decorative- 
protective applications. 
Appearance—Cellulosic coatings 
have excellent weathering prop- 
erties, high luster and uniform 
texture, and can be made in an 
almost unlimited range of colors. 
They can be solvent etched to pro- 





vide a satin finish if a dull or 
matte effect is desired, and they 
can be heat embossed for ad- 
ditional decorative effects. 

Mechanical properties — Fluid- 
ized bed cellulosic coatings have 
good impact strength and, depend- 
ing on their formulation, can be 
made resilient or rigid. They also 
have excellent scratch resistance 
and are relatively chip-proof. In 
fact, they are almost completely 
unaffected when struck with a 
ball peen hammer. 

Electrical properties—The in- 
sulating properties of cellulosic 
coatings are good for low fre- 
quency applications below 160 F. 
Coatings 20 to 25 mils thick have 
an average dielectric strength of 
1000 v per mil. 

Thermal properties—Cellulosic 
coating resins generally have low 
heat distortion temperatures and 
should not be used over 140 F 
if subjected to loads (actual melt- 
ing point of the resins is above 
300 F). However, they can be 
used up to 160-180 F if not 
stressed. 

Environmental resistance—Cel- 
lulosic coatings resist perspiration 
and salt solutions, are soluble in 
ketones and esters, and are soft- 
ened by alcohol. They are re- 
latively unaffected by petroleum 
hydrocarbons and many dilute 
alkalis, but are attacked by strong 
acids, 

Cellulosic coatings have excel- 
lent weatherability and have suc- 
cessfully withstood accelerated 
tests consisting of exposure to salt 
water, abrasive dust, ultraviolet 
light and heat in cycles of 72 hr. 
Similarly, coated steel panels have 
been exposed for 3600 hr in a 
weatherometer with no apparent 
effect except for a very slight loss 
of gloss. After 6500 hr exposure 
in salt spray (Fed Spec L-P-406D, 
Method 6071-1) coated steel plates 
showed no loss of color and gloss 
and no evidence of edge corrosion. 

Applications—The low cost of 
cellulosic coatings combined with 
their excellent appearance and 
durability are particularly useful 
on such applications as indoor and 
outdoor furniture, kitchen fixtures, 
home and marine hardware, metal 


stampings, fan guards, jigs and 
fixtures and sporting goods. Fig 5 
shows an outdoor transformer 
housing cover that has been given 
a 15-mil cellulosic fluidized bed 
coating. The coating provides good 
electrical insulation and has high 
outdoor durability and an excellent 
appearance. 
Vinyl 

Vinyl fluidized bed coatings 
have a good combination of chem- 
ical resistance, colorability and 
gloss, flexibility and toughness, 
and low frequency insulating prop- 
erties. And, as Table 2 shows, the 


resins are relatively inexpensive. 
They can be applied in thicknesses 
ranging from 5 to 60 mils (as 
compared to 10 to 100 mils for 
vinyl plastisols) and are claimed 
to have better uniformity and 
edge coverage than plastisol coat- 
ings. Conventional vinyl solution 
coatings, in comparison, are ap- 
plied in thicknesses of 0.1 to 4 
mils and, although they have uni- 
form thickness, their edge cover- 
age is relatively poor. 

Mechanical properties — Vinyl 
fluidized bed coatings are dis- 
tinguished for their resilience and 


TABLE 2—PROPERTIES OF FLUIDIZED BED COATINGS* 
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Nylon | Polyethy- |Chiorinated 
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CHEMICAL RESISTANCE 





Exterior Durability 

Salt Spray 

Water (salt, fresh) 

Solvents 
Alcohols 
Gasoline 
Hydrocarbons 
Esters, Ketones 
Chlorinated 

Salts. 

Ammonia... 

Alkalis. . 

Mineral Acids 
Dilute... .. 
Concentrated © 
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Acetic, Formic, etc 
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MECHANICAL AND PHYSICAL PROPERTIES 
Abrasion Resistance ad VG 
Flexibility. . . VG 
Impact Resistance E 
Max Svc Temp, F 180 
Dielectric Strength G 





DECORATIVE PROPERTIES 





Color Range U 
Color Retention E 
Initial Gloss......... E 
Gloss Retention E 





RELATIVE COST... 10 | 10 





| 14 





aThese data are intended only as a preliminary selection guide. Final selection should be made 
after consulting with coating formulator and after suitable testing. Data are based on Corvel 
fusion bond coating as supplied by Polymer Corp. Key: E=excellent, VG=very good, G=good, 


F=fair, P=poor. 


>Dilute—10%. eCone=over 30%. 


*U=unlimited (any color can be furnished); L=slightly limited (some difficulty in forming 
whites and pastels). Consult formulator for exact colors obtainable. 

*For materials only. All costs are relative to vinyl which is assumed to have a value of 1.00. 
Thus epoxy materials cost 1.4 times as much as an equal weight of vinyl materials. 


fUp to 300 F in nonoxidizing environment. 
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high impact resistance. They are 
available in many variations, from 
semi-rigid to highly flexible, rub- 
ber-like types. In general, the 
harder formulations have greater 
tensile strength than the softer 
types. 

Electrical properties — Vinyl 
coatings have a dielectric strength 
of 600 to 800 v per mil and can 
be used as a general purpose insu- 
lation, particularly where good 
mechanical and chemical proper- 
ties are also needed. 

Thermal properties—Viny] coat- 
ings have about the same resist- 
ance to heat as cellulosic coatings 
and are suitable for most applica- 
tions at temperatures below 200 F. 

Chemical resistance—As shown 
in Table 2, fluidized bed vinyl 
coatings have good resistance to 
weak acids and most alkalis. They 
are especially suited for coating 
wire products exposed to hot water 
and detergents, <nd provide excel- 
lent resistance against rust and 
underfilm corrosion. 
Because 


Applications — of the 


§ Outdoor transformer cover 
15-mil thick cellulosic 
improve weatherability, 


is given a 
coating to 
electrical insulation and appearance. 

Westinghouse Electric Corp 


properties outlined above, vinyl 
coatings have been especially suc- 
cessful on wire goods for appli- 
ances such as dishwashers, wash- 
ing machines and refrigerators. 
They can also be used on wire 
furniture and hardware, and in 
industrial applications such as 
busbars, pump impellers, and con- 
veyor rollers and other materials 
handling equipment. Cast iron, die 
castings and expanded metal parts 
can also be coated readily. 
Epoxy 

Fluidized bed epoxy coatings 
have a smooth hard surface and 
exceptionally good electrical in- 
sulation properties over a wide 
temperature range. 

Mechanical properties — When 
properly applied, epoxy coatings 
have good impact resistance and 
do not sacrifice toughness for sur- 
face hardness. 

Electrical properties—Following 
are typical short time dielectric 
strength values obtained with 
epoxy coatings at room tempera- 
ture and 50% RH: 


G Pancake-type armature is 

insulated with heavy epoxy coating 

which costs 65% less than previous 
fish paper and varnish system. 

Whittaker Controls Div., 

Telecomputing Corp. 
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tl Uidiagys) 
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7 Guide bar pin used in knitting 


machine is coated with nylon to 


reduce friction and wear, and elimi- 


nate lubrication. 
Narrow Fabric Co 


—— as 


Be i 


8 Control vaive used in chemical 
processing equipment is given chlo- 
rinated polyether coating for cor- 
rosion protection, 

Rockwell Mfg. Co 


Thickness, mils Dielec Str, v/mil 
7 2300 
10 1900 
13 1400 
25 1200 


Even after immersion for 24 hr 
in water at room temperature the 
following values were obtained: 

13 mils 1350 v/mil 
25 mils 950 v/mil 


Applications—Because of their 
good dielectric strength and uni- 
form coverage over sharp edges, 
epoxy coatings have proved very 
useful as high quality, economical 
insulations on electric motor lami- 
nations. For example, the insula- 
tion cost of the pancake armature 
shown in Fig 6 was reduced more 
than 65% by using an epoxy coat- 
ing instead of a seven-step fish 
paper and varnish system. 


Nylon 

Until a few years ago nylon 
could not be applied by any practi- 
cal process, including solution 
coating techniques. However, the 
material can be applied by the 
fluidized bed process and, as the 
following properties show, offers 
many advantages to the designer. 

Mechanical properties — Nylon 
coatings are noted for their low 
surface friction and excellent bear- 
ing and wear properties. In addi- 
tion to reducing friction they also 
minimize galling and scratching 
and cut down undesirable noise 
caused by metal-to-metal contact. 
Furthermore, the frictional heat 
developed in nylon is dissipated 
more rapidly when it is used as a 
coating over a conductive metal 
than when it is used as a solid 
plastics member. 

Cold flow and creep problems 
encountered with solid nylon are 
also minimized by using the mate- 
rial over a strong metal base. In 
addition, cost savings may be real- 
ized by using nylon-coated metal 
instead of solid nylon. Because of 
their heavy thicknesses the coat- 
ings can be machined and precise 
tolerances maintained. 

Electrical properties—The di- 
electric strength of nylon coatings 
is about 650 v per mil, based on a 
10-mil thick coating. This is ade- 





quate for some electrical applica- 
tions. 

Chemical resistance—Although 
they have outstanding solvent re- 
sistance, nylon coatings should not 
be used with strong mineral acids, 
nor with phenol or formic acids. 
The coatings can be steam steril- 
ized and, when used with the 
proper primer, have sufficient ad- 
hesion to resist immersion in boil- 
ing water for up to 12 hr. 

Applications — Nylon coatings 
are best suited for applications 
where low friction, little or no 
lubrication, and good bearing and 
wear properties are needed. Typi- 
cal of such applications are bear- 
ings, collars, guides and slide 
valves for textile and farm equip- 
ment. Shown in Fig 7 is a nylon- 
coated guide bar pin used in a 
knitting machine. The base metal 
provides strength and rigidity, 
and the close-tolerance nylon coat- 
ing cuts friction and wear and 
eliminates lubrication. Use of the 
coating has reduced lubrication 
costs $50 per month per machine 
and increased pin life 500%. 

Although nylon is not normally 
considered a decorative material it 
has been economically used on 
rough cast iron handles, knobs and 
cranks. A black nylon coating has 
been used on high quality, modern 
indoor furniture to simulate a 
wrought iron finish. A similar coat- 
ing has also proved useful on in- 
strument panels. 


Polyethylene 

Polyethylene coatings have a 
good combination of mechanical 
and chemical resistance properties 
and can only be applied success- 
fully in heavy thicknesses (10 to 
60 mils) by the fluidized bed proc- 
ess. High quality coatings can 
also be applied from a newly de- 
veloped series of water and solvent 
dispersions but such coatings must 
be baked and are relatively thin. 
Coatings can also be deposited by 
flame spraying but they are apt 
to be rough and contain disconti- 
nuities. 

Electrical properties—Polyethy- 
lene coatings have a good combi- 
nation of insulation properties, in- 
cluding low power factor and di- 


electric constant, and high resis- 
tivity and dielectric strength. 
Their short time dielectric strength 
ranges from 900 to 1200 v per mil. 

Chemical resistance — Heavy 
polyethylene coatings applied by 
the fluidized bed process have zero 
water absorption, resist chemical 
attack by most acids, salts and 
alkalis, and are not affected by 
subzero temperatures in chemical 
applications. 

Applications—The primary uses 
for polyethylene coatings are for 
protecting chemical processing 
equipment, and on food handling 
equipment where they are impor- 
tant in providing a relatively soft, 
hygienic, corrosion barrier. Typi- 
cal chemical applications are pipes 
and fittings, pump and motor 
housings, valves, fans, and electro- 
plating jigs, hooks and platforms. 
Chlorinated polyether 

Fluidized bed coatings formu- 
lated from chlorinated polyether 
powders are relatively new and 
have achieved rapid recognition 
because of an excellent combina- 
tion of properties, as outlined 
below. 

Mechanical properties—Chlori- 
nated polyether coatings have very 
low cold flow and good resistance 
to deformation under load at high 
temperatures. They are also tough 
and have good resistance to wear 
and abrasion, yet can be eatuy 
machined and finished on stand- 
ard metalworking and centerless 
grinding equipment. 

Electrical properties—The coat- 
ings also have good insulation 
properties, even in high humidity 
and high temperature applications. 
Dielectric strength is about 1000 v 
per mil. They have better insula- 
tion properties than most thermo- 
plastic coatings. They have low 
loss factors over a wide range of 
frequencies but should not be used 
at high frequencies. 

Thermal properties—Chlorinated 
polyether coatings retain their 
properties at very low tempera- 
tures and up to 250 F and above. 
For example, coated parts have 
been used in oil for 8 months at 
320 F with no sign of failure. The 
coatings are not recommended for 
continuous use above 250 F except 


if used in certain non-oxidizing 
atmospheres. Flammability tests 
indicate that the coatings are self- 
extinguishing. 

Chemical resistance — Chlori- 
nated polyether coatings have ex- 
tremely low moisture absorption 
and resist most alkalis, solvents, 
chlorides and inorganic acids. 
However, they should not be used 
in contact with some chlorinated 
organic solvents, nor with fuming 
sulfuric and nitric acids. 

The coatings successfully with- 
stand many common plating solu- 
tions. Coated coils have been im- 
mersed in a solution of copper 
cyanide, sodium cyanide and caus- 
tic soda at 125 F for 1 week with- 
out any visible damage. (They 
also provide good insulation when 
used in electrolytes.) Although 
the coatings exhibit some soften- 
ing they still retain their chemical 
resistance when immersed in such 
plating media as chromic acid, 
cyanide solutions, 15% sulfuric 
acid, alkali cleaners and phosphate 
solutions all at temperatures of 
about 190 F. 

Applications—Because of their 
excellent chemical resistance, 
chlorinated polyether coatings can 
be used in processing equipment 
to protect relatively low cost metal 
parts. The control valve shown in 
Fig 8 (see also “New Ways to 
Combat Corrosion,” M/DE, Sept 
59, p 94) is a good example of 
this type of application. Because 
of their low moisture absorption 
the coatings can also be used on 
hot water equipment and parts 
requiring sterilization. 

The wear and abrasion resist- 
ance of the coatings is expected 
to be useful on parts such as 
valves, pump impellers, cams and 
bushings, particularly in applica- 
tions where chemicals and mois- 
ture are also encountered. 

Author’s meee The basic fluidized bed process 
was developed and patented in Germany by 
Knapsack-Griesheim A. G. of Frankfurt. 
Polymer’s Whirlclad coating system which 
encompasses the fluidized bed technique is 
protected by various apparatus (Polymer 
also supplies the equipment required) and 
process patents in the United States and 
foreign countries. Exclusive patent and li- 
censing rights in the United States and 
Canada are owned by a subsidiary of the 
Polymer Corp., and many custom coaters and 


manufacturing companies are licensed to ap- 
ply the coatings. 
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Glass 
Bonded 
Mica 


The properties 
of ceramics 





the moldability 
of plastics 





» 
ed 


by John E. Faloon, Taunton Div., 
Haveg Industri¢ 8, Inc. 


® The portion of the table on this 
page shows properties of four 
typical grades of glass-bonded 
mica. As the properties indicate, 
glass-mica a high dielectric 
strength, low loss insulating ma- 
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TABLE 1—MYCALEX VS 





Material »> 


Glass-Bonded Mica 





Lightweight 
General 
Purpose 


High 


| High 
Moldability | 


Strength 


High 
Temperature 





PHYSICAL PROPERTIES 





Specific Gravity D792 
Density, ib/cu in. 

Ther Cond, Btu/hr/sqft/°F /ft. . 
Coef of Ther Exp, 10-* per °F... 
Specific Heat, Btu/Ib/°F 

Water Absorption (24 hr), % 
Flammability, ipm 


C177 
D696 
D570 
D570 
D635 





MECHANICAL PROPERTIES 





| 638 


Tensile Strength, 1000 psi 
| 0785 


Rockwell Hardness ; 

Impact Str (iz0d Notched), 
ft-Ib/in. notch 

Flexural Strength, 1000 psi. 

Mod of Elast in Flex, 10° psi 

Compr Str, 1000 psi 


0256 
D790 
D790 
| D695 





ELECTRICAL PROPERTIES 











D257 


Volume Resistivity, ohm-cm 
Surface Resistivity (dry), ohm 
Dielectric Str (short time), v/mil 
Dielectric Constant (1 mc) 
Dissipation Factor (1 mc) 

Loss Factor (1 mc) 

Arc Resistance, sec 


| D149 
D150 
D150 
D150 
D495 


4.3 x 10" 
5.7 x 10 
350 
6.7 
0.002 
0.014 
> 300 


15 x 10° 
106 
400 
: | 6.6 
0.0078 | 0.002 | 
0.072 0.015 | 
250° 250° 


2 | 
| 








EFFECTS OF ENVIRONMENTS 








Max Cont Svc Temp, F 
Solvent Resistance 
Acid Resistance 


700 
Exc 


APPLICABLE 
MOLDING METHODS 





Poor 


Transfer 


1000 
Exc 
Poor 


700 
Exc 
Poor 


700 
Exc 
Poor 


Transfer | Compression Transfer 





aTransfer molding grade. 
bHeat resistant grades 
Although variety of modified polystyre 


have greatly improved shock resistance, gen- 
eral purpose material has optimum electrical 
erties 








MIX INTIMA 


5 PREFORM WITH PRESSURE 
TELY NO HEAT 





terial, usable over a wide temper- 
ature range. 

Note that physical and electrical 
properties are most similar to 
those of electrical porcelain. But 
because glass-mica is formed by 
compression and transfer molding 
techniques similar to those used 
for plastics, the material offers 
the design benefits inherent in 
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these processes. 

The most important advantages 
of glass-mica stem from the ma- 
terial’s similarity to both ceramics 
and plastics. Briefly glass-mica’s 
ceramic nature provides: 

> Excellent dimensional stability 
on exposure to moisture or heat. 

> Heat resistance approaching 
that of electrical ceramics. 





OTHER DIELECTRICS 





| 


Electrical | 
Porcelain | Melamine 


(mineral -filled) 


Thermosetting Plastics 


Phenolic 


(mineral-filled)® 


Alkyd 
(mineral-filled) 


Silicone 
(mineral-filled) 


Polystyrene 
(gen! purp)© 


Thermoplastics 


TFE 
Fluorocarbon 


CFE 
Fluorocarbon 





2.37-2.53 

0.085-0.091 0.061-0.072 

0.87-1.57 0.32-0.41 
2.0 10.6-25.0 


1.7-2.0 


Nil 0.08-0.14 
None Self-Ext 


5.5-7.0 
M110 


0.3-0.4 
8.7-11.0 
1.6 
25-30 


1043 ]9#5 
55-300 
5.4-7.0 
0.009-0.011° 
0.053-0.060°« 


é 50 400 
Good 
Resists weak 


Ceramic forming 


techniques 


1.54-1.75 
0.055-0.063 
0.19-0.39 
11.7 
0.028-0.32 
0.2-0.5 
Self-Ext 


4-6.5 
M98-115 


0.2-0.4 
3-10.5 


a 


15-35 


104-192 


150-350 
4.8-8.0 
0.04-0.15 


5] 
5-120 


375-425 
Variable 
Variable 


Compression or transfer molding 


2.16-2.18 
0.078-0.079 
0.35-0.60 
10-30 


1.8-2.0 
0.065-0.072 
0.089-0.097 
27.8-32.3 


0.04-0.06 
Self-Ext 


0.2-0.4 
0-78 


>3.4 x 10% 


350-400 300-350 
| 3.8-4,3 4.2-4.5 
0,006-0.010 0.014-0.015 
0.023-0.043 

250-420 180 


>450 300 
Variable Good 
Good Good to weak 


1.04-1.07 
0.037-0.039 
0.06-0.08 
33-44 
0.32-0.35 
0.03-0.05 
1.0-1.5 


> 500 
2.45-2.65 
0.0001 -0.0005 


140-160« 380 
Poor 
Poor 


Injection or compression 
molding, or extrusion 


2.1-2.3 


2.10-2.15 
0.076-0.077 0.076-0.083 
0.035-0.036" 0.034" 
38.8 55 
0.22 0.25 
0.00 


3.5 


0.20-0.25 
2.0: 


108 


530-600 400-500 
2.30-2.37 2.0 
0.007-0.010 | 0.0002 


> 360 | >200° 


500 
Excellent 
Excellent 


Excellent 
Excellent 


Compact 
and sinter 





dNontracking. 
e60 eps. 


For limited periods. 


sUp to 180 F for heat resistant grades 





a at ae < CL, 


V\ AY y ¥ " 
7 ty 
N Ah Ip 


\ 
HEAT TO GLASS’S 
WORKING TEMPERATURE 


COMPRESSION MOLD 


Mee? fj] 








an 


LJ 


TRANSFER MOLD 

















> High arc resistance; nontrack- 


ing. 

> Hardness of glass. 
And the plastic 
glass-mica provides: 


moldability of 


> Ability to mold-in complex in- 


serts. 


> Close tolerances on molded di- 


mensions, 


> Reproducibility of accurate di- 


mensions and quality on a 
duction basis. 

In order to help in evaluating 
the characteristics of glass-mica 
in the light of specific design 
needs, the following sections dis- 
cuss costs, physical and mechanical 
properties, electrical properties, 
and shape considerations. The dis- 
cussions primarily compare glass- 


pro- 


hCenco Finch. 
At 0.1% offset. 


mica with electrical ceramics and 
electrical grades of seven plastics 
materials which might be com- 
petitive for a particular part. 

Remember that the properties 
of glass-mica shown in the table 
represent only four typical grades. 
Many specific formulations can 
be prepared. 


Costs hard to compare 

In general, glass-mica parts are 
relatively expensive, but they offer 
premium properties. They should 
be used only where their charac- 
teristics are necessary. 

Actual cost of parts varies wide- 
ly. It depends on: 

1. Type of glass—usually a lead 
borate type, though other composi- 
tions may be used. 

2. Type of mica—natural is 
generally used for lower tempera- 
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The proper grade of glass-mica provides .. . 


: 
Hey ete St 
ee 


Light weight—These servo brush holders and connector 
inserts are designed for aircraft service; thus they are 
of a lightweight grade of glass-mica. 


made 


ture grades; synthetic for higher 
temperature grades. 

3. Ratio of glass-to-mica—vari- 
able depending on end properties 
and type of molding technique. 

4. Part size, shape, complexity, 


Volume 
Resistivity 


— High 
mo/dability 
grode 


high —— 
g 
femperoture 


oneal 
grade 





2S a eS ee ee ee 
300 500 700 900 
Temperature, F 





Dielectric 
Constant 


Miah 
temperature 
grade ~ 





a a 

500 700 900 
Temperature, F 

Effect of temperature on volume 

resistivity and dielectric constant of 


three t spical grades of glass-mica. 
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Excellent moldability—This commutator for a servo 
motor illustrates the high moldability of some grades of 
glass-mica, Complete part is at left, in center are two 


cross sections, and at right are two parts machined down 


to show intricacy of insert. 


and number and type of inserts to 
be incorporated—affect such fac- 
tors as tooling costs, cycle times 
and number of cavities in the 
mold. 

5. Production 
tool amortization, apportioning of 
fixed costs, etc. 

All these variables are con- 
trolled by the custom molder to 
meet your specifications. 

Glass-mica is usually more ex- 
pensive than the average plastics 
molding material, such as phenolic, 
melamine or alkyd. It is probably 
more comparable in cost to the 
fluorocarbons. 

Also, materials costs of glass- 
mica are probably higher than 
those of most electrical ceramics. 
But the economies of, production- 
molding glass-mica, and the addi- 
tional costs of finishing ceramic 
parts, including location of in- 
serts, etc., would often cancel out 
this difference. In some cases the 
glass-mica part would actually be 
less expensive. 

Physical and 
mechanical properties 

Glass-mica is heavier than plas- 
tics, even in the lighter grades. 

One of the prime attributes of 
the material is its dimensional 
stability over a wide range of 
temperatures and moisture condi- 


volume—affects 
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tions. It has negligible shrinkage 
on molding (some shrinkage is 
encountered in molding sections 
over 1 in. thick). Its negligible 
water absorption is otherwise com- 
mon only to electrical porcelain 
and the fluorocarbons. Thermal 
expansion characteristics of glass- 
mica are somewhat higher than 
those of porcelain, which should 
result in poorer thermal shock re- 
sistance. Expansivity is substan- 
tially lower than that of the seven 
plastics. Consequently, dimen- 
sional change is relatively small. 
even at temperatures ranging up 
to the material’s 700-1000 F maxi- 
mum continuous service tempera- 
ture. 

In general, mechanical proper- 
ties of glass-mica depend on the 
molding method, shape of the part, 
and the formulation. Compression 
molding provides higher impact 
and flexural strengths, and a 
higher modulus, than transfer 
molding. The reasons are better 
orientation of larger mica flakes 
and a higher ratio of glass to 
mica. 

Glass-mica has the high rigid- 
ity, flexural strength and hard- 
ness common to ceramics. Impact 
strength is quite low, as would be 
expected. However, the mica flakes 
do provide a degree of reinforce- 





High temperature 


resistance—High 
grade is used for fuse housing, shown at left. Part has 
stammless steel inserts to which contacts must be oven- 


temperature 


brazed, Fire detector part at right is used on jet aircraft 


and must withstand 1000 F. 


TABLE 2—TOLERANCES FOR TRANSFER MOLDED PARTS: 





Dimensions 


Commercial | 


Special 





Length, Width and Diameter, in. 
Thickness Across Parting Line, in. 


Flatness, in. per in. of length 


Hole Center Distance, in... 





+ 0.004, plus 0.001 /in. 


+0.003, plus 0.001 /in. 


+0.002, plus 0.001 /in. 


+ 0.005 | 


+ 0.004 
+ 0.003 + 0.002 


+0.002, plus 0.001/in. 





aSPI Standard Tolerances for Mica-Filled Phenolic generally apply to transfer molded parts. 





ment. Impact values shown for the 
plastics materials are not as high 
as can be attained, but are typical 
of grades having the best electri- 
cal properties. 

Electrical properties 

Probably the single most out- 
standing electrical property of 
glass-mica is its arc resistance. 
Also, because it is inorganic, when 
arcing does occur no carbonaceous 
path forms; thus the material is 
nontracking. 

The high temperature stability 
and negligible moisture absorp- 
tion provide stable electrical char- 
acteristics. The curves on p 98 
show effect of temperature on 
volume resistivity and dielectric 
constant. In room temperature vol- 
ume resistivity, dielectric strength 
and dielectric constant, glass-mica 


is comparable to most of the ma- 
terials in the table. Only polysty- 
rene and CFE and TFE fiuoro- 
carbons are substantially better 
in these properties. Loss charac- 
teristics are good—better than in 
the thermosets but not as good as 
in polystyrene and the fluorocar- 
bons. 
Design similar to plastics 
General design recommenda- 
tions for glass-mica are the same 
as those for good basic plastics 
design. The major differences re- 
sult from the higher molding pres- 
sures (about twice those used for 
plastics) and the higher molding 
temperatures (600-1200 F). Part 
design must permit molds to be 
well supported and to provide for 


‘balanced part ejection. 


Of the two molding techniques, 


High strength—These switchgear plates and the small 
relay contact barrier are compression molded to provide 


maximum mechanical strength. 


transfer molding is probably more 
commonly used. It provides intri- 
cate parts with small through- 
holes and molded-in inserts. Com- 
pression molding is used only for 
relatively flat parts with consis- 
tent cross section. Usually, com- 
pression molded parts should not 
require inserts or small molded-in 
holes. 

The negligible shrinkage of 
glass-mica permits accurate as- 
molded dimensions. Table 2 gives 
general dimensional tolerances ob- 
tainable. Lack of shrinkage also 
facilitates molding-in of highly 
intricate inserts. Inserts, particu- 
larly when massive, should have 
thermal expansion characteristics 
similar to those of glass-mica; 
hence metals such as nickel iron, 
stainless steels (403, 410, 416), 
platinum and monel. To provide 
maximum stability, inserts should 
be undercut or knurled. 

Parts should be designed with 
as much draft as practical; at 
least 4% to 3 deg per side. Inserts 
should be located at least 0.040 in. 
from corners. Although square 
corners can be molded, good de- 
sign dictates a minimum radius 
of 1/64 in. where possible. 

Glass-mica can be machined 
readily with carbide-tipped tools, 
and can be ground to a high finish. 
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How Section Size Affects 
Gray Iron Castings 


@ All known foundry experience 
indicates that large variations in 
the mechanical properties of gray 
iron castings are experienced in 
different section thicknesses of the 
same casting. Nonetheless, tensile 
strength of cast iron is usually 
determined by testing separately 
cast arbitration bars of standard 
size and design rather than test 
from actual castings. 
The mechanical properties of 1.2 
in. dia arbitration bars specified 
by ASTM A48 are 


specimens 


as follows: 


ASTM A48 Ten Str, Bhn, 
Class No psi max 


20 20,000 230 
80 30,000 250 
40 40,000 270 
50 50,000 290 


Previous work indicated that 
the tensile strength of Class 30 
castings varied from 46,200 psi in 
0.5-in. dia bars to 29,800 psi in 
2-in. bars. Such variation could 
lead to either lower strength 
greater machining difficulties than 
anticipated by designers and engi- 
neers unless information was ob- 
tained concerning the variations 
to expect in hardness, strength 
and structure in various section 
sizes of each class of gray cast 
iron. 

Effects on 
mechanical properties 

Based on the tests performed, it 
is apparent that the _ tensile 
strength and hardness of gray cast 
iron arbitration bars decrease as 
section size increases. The rate of 
decrease is high in small bars but 
tends to level off in bars 1.5 to 2 
in. in dia. Fig 2-7 show the effects 
of section size on the mechanical 
properties of the different classes 
of gray iron specified by ASTM 
A48 

The curves relating’ tensile 
strength and section size are all 
similar in shape but vary in the 
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These graphs compare strength, hardness and 
microstructure. To get desirable combinations of 
machinability and strength, consider microstructure 


and strength requirements simultaneously. 


by R. C. Bates, Materials Engineering Dept., Westinghouse Electric Corp. 
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Fig 1—AFA-ASTM graphite flake classification in gray cast iron. 
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Relationship of microstructure, tensile strength, hardness 
and diameter of gray cast iron specified by ASTM A48 
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Fig 4—CLASS 40 
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Fig 6—CLASS 40 Fig 7—CLASS 50 





magnitude of the curve ordinates. 
All of the curves show that only 
a small change in strength and 
hardness results from a change 
in the size of the larger diameter 
bars. In bars less than 1 in. in 
dia, however, a small decrease 
in diameter significantly increases 
the tensile strength and hardness. 
One exception: the 1/4-in. dia 
bars. The decrease in strength of 
the small bar is probably associ- 
ated with the presence of large 
amounts of free carbide and/or 
fine type D graphite in the micro- 
structure. 

Fig 1 shows the standard ASTM 
graphite types. 

Microstructure and 
machinability 

Hardness is a significant factor 
in the machinability of cast iron 
and may frequently be used as a 
machinability index. In milling 
gray cast iron, for example, tool 
life nearly doubles as the micro- 
structure is varied from 100% 
fine pearlite to a mixture of fer- 
rite and coarse pearlite. Tool life 
is proportional to the decrease in 
hardness accompanying such a 
change in microstructure. The 
recommended machining rate for 
acicular cast iron is approxi- 
mately one-half of the rate recom- 
mended for pearlitic cast iron. The 
machining rates recommended for 
martensitic structures are even 
lower. These decreases in machin- 
ing rates are proportional to the 
increase in hardness which accom- 
panies the change in microstruc- 
ture. 

Don’t judge machinability by 
hardness. Hardness is not a suit- 
able machinability index of fer- 
ritic, pearlitic, or acicular gray 
cast iron, however, if more than 
approximately 3% massive carbide 
is present in the microstructure. 
If extensive machining is re- 
quired, section sizes that will con- 
tain more than 5% massive car- 
bide in the microstructure should 
be avoided. 

For example, the hardness of 
the 1.2-in. dia bars in Fig 4 and 
5 is 240-250 Bhn. Comparing the 
amount of carbide, as shown at 
the top of the graphs, however, 
indicates that the bar in Fig 5 
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The composition of gray cast 
iron is not usually specified. 
However, foundries usually work 
to definite composition limits to 
insure that the specified mechan- 
ical properties are consistently 
obtained. The composition lim- 
its of the cast ironsin this study 
are given in the table below. 

Six sizes of arbitration bars 
ranging from % to 3%-in. dia 
were poured. In all, bars from 
42 heats were tested. Tensile 
specimens were machined from 
the lower halves of the arbitra- 
tion bars according to the re- 
quirements of ASTM A48 (the 
%4-in. dia bars, however, are 
not covered by the _ specifica- 
tion). The 
ground to provide a 1-in. long 
by 3/16-in. dia gage section with 
44-in, dia unthreaded gripping 
ends. The specimens were only 
tested for ultimate strength 
since gray cast iron does not 
usually exhibit sufficient ductil- 
ity to permit accurate measure- 


%4-in. bars were 


Materials and Test Procedure 


AVERAGE COMPOSITION OF GRAY CAST IRONS TESTED (%) 


ment of yield strength. 

A flat surface was made on 
a portion of each of the three 
larger bars (3.2 in. dia and 
larger) by grinding to a depth 
of % in. below the surface so 
that three Brinell hardness 
measurements could be made on 
each. A '42-in. slice was cut 
from each of the smaller bars 
with parallel saw cuts and 
three Rockwell C measurements 
were made on each piece at ap- 
proximately mid-radius. The 
Rockwell C numbers were con- 
verted to Brinell hardness num- 
bers to place all hardness data 
on the same scale. The average 
of each set of three readings 
was calculated and tabulated. 

A %-in. thick slice was cut 
from the midlength of each bar 
and used for metallographic ex- 
amination of the surface and 
center of each bar. Graphite was 
rated for type and size in ac- 
cordance with ASTM Spec A247 
(see Fig 1). 





ASTM 
A48 
Class No 





20 
30 
40 
40 
40 
50. 








Estimated. 











contains 10% massive carbide 
compared to only 4% for whe bar 
shown in Fig 4. This additional 
carbide may cause excessive tool 
wear. 

In milling, tool life is not seri- 


ously reduced at low speeds (less 
than 200 fpm) unless the micro- 


structure contains 15 to 20% 
massive carbide. At high speeds, 
however, carbide over 5% shows 
up as “hard spots” and causes 
excessive heating of the tool and 
drastic reduction of tool life. 
Thus, hardness alone cannot be 
considered a suitable machin- 
ability index for cast iron contain- 
ing more than 5% free carbide. 
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Control carbides. Carbide con- 
tent can be controlled since, in 
the range of compositions studied, 
section size (and, indirectly, cool- 
ing rate) rather than composition 
controls the graphite type and 
size. Fine type A and/or type D 
graphite were found in thin sec- 
tions, while coarse type A was 
found in heavy sections. 

A further control of carbide 
content can be obtained by com- 
position variations. The carbide 
content is increased by adding 
chromium or by lowering the car- 
bon equivalent (% C+ 1/3[% Si 

% P]), and it is decreased by 
adding copper or nickel. 
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Low 
Pressure 
Reinforced 
Plastics 


by Malcolm W. Riley, Associate Editor, 


Materials in Design Engineering 





Commercial uses 
Block Island Class. 


include 


the 


hull of 


this 40-ft satlboat of the 


Owens-Corning Fiberglas Corp. 


High strength-to-weight ratio 
plus the ability to be easily 
formed into complex curvatures 
—these are among the most 
important reasons for the 
extensive use of low pressure 
reinforced plastics in struc- 
tural applications. Here is 

an up-to-date rundown on 


= Resins and 


reinforcements 
a Molding methods 


= Design information 
available 
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Structural reinforced plastics here refers to 
low pressure reinforced plastics—those materials 
which can be formed at relatively low pressures 
(less than 1000 psi), and which are primarily 
structural in function. 

Such scope includes reinforced plastics formed 
by contact, bag, preform, centrifugal, and 
matched die molding methods, as well as spray 
molded and filament wound structures. It ex- 
cludes high pressure laminates (industrial 
thermosetting laminates), and fiber-reinforced 
compression and transfer molding compounds. 
(Premix molding compounds are essentially 


reinforced polyester compression molding com- 
pounds. Although from the design standpoint 


they may be competitive with low pressure 
laminates in some cases, they are a complex sub- 
ject in themselves, and space does not permit 
their inclusion here.) 

One of the most important advantages offered 
by reinforced plastics is high strength-to-weight 
ratio. The emphasis in this manual is on the 
structural characteristics of the materials. There 
is a large amount of data available on reinforced 
plastics—too large to attempt to be all-inclusive 
here. The objective here is to outline the most 
recent developments in resin systems and rein- 
foreements, indicate what reliable design data 
are available, and clarify some of the confusing 
factors that make reinforced plastics unique. 





Materials and methods 


mechanical 
With a low 
fibers 


Essentially reinforced plastics 
consist of: 

1. A resin system, which may 
include in addition to the resin 
itself, modifiers (such as mono- 
mers, flexibilizers, and promoters), 
hardeners or catalysts, fillers, and 
pigments. The resin system for 
the most part, determines basic 
chemical and moisture resistance, 
thermal stability, electrical prop- 
erties, weatherability, thermal in- 
sulating characteristics, color, and 
to a degree, type of surface finish. 


of fibers. 


reinforcement, 
2. Fibrous reinforcements which, method, and 


for the most part, determine 


strength and 
fiber content, 
essentialiy 
resin in a manner analogous to 
that of steel reinforcement in con- 
crete. With a high fiber content, 
the resin actually acts as an ad- are used for low pressure rein- 
hesive, binding together the mass 


Consequently, in designing with 
the materials, such factors as type 
of resin, type and form of rein- 
forcement, proportion of resin to 
type of forming By far the largest and most 
curing 
must all be considered—and, in 


bulk. addition to these, the result of 
the interactions between these vari- 


reinforce the ables. 


The resins 


Four basic families of resins 


forced plastics. The following sec- 
tions describe each briefly, and 
indicate the most recent develop- 
ments in terms of newer or im- 
proved resins. 

Polyesters 


widely used family of resins for 
reinforced plastics, polyesters of- 


conditions 





COMMERCIAL APPLICATIONS INCLUDE 


Scrubber tanks such as this 33-ft long one made of 
fire resistant polyester by Du Verre, Inc. Replacing 
lead-lined stainless steel, the tank is lighter in weight 
and is expected to have a longer service life. 


Hooker Chemical Co. 


Truck cabs such as this White “5000” cab. Matched- 
metal-molded in glass-polyester the cab is lighter in 
weight, made with fewer parts at lower tooling costs, 
and provides better thermal insulation than metal cabs. 

Molded Fiber Glass Body Co. 


— 
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fer low cost (32-40¢ per lb), ex- 
cellent processing characteristics, 
good balance of physical and 
mechanical properties, and _ the 
ability to be cured at room tem- 
perature if necessary. Most parts 
commonly, but erroneously, called 
“fiberglass” are glass-reinforced 
polyester resin. 

General purpose types (contain- 
ing monomeric dially] 
phthalate, or vinyltoluene as cross- 
linking agents) are available in 
a variety of types tailored to pro- 
vide the best handling character- 
istics for specific molding meth- 
ods. They are available in the 
form of rigid, resilient, or flexible 
materials to provide a range of 
rigidity and impact strength. 
Heat ' general pur- 
pose types is usually limited to 
about 160-200 F. Self-extinguish- 
ing grades are available. Common 
luggage, 
tote boxes, housings, etc. 

TAC-polyesters (those contain- 
ing monomeric triallyl cyanurate 
as a crosslinking agent) are de- 
signed for high temperature use 
(i.e., 500 F temperature range). 
Mostly used in the form of pre- 
pregs (reinforcement impregnated 
with resin, partially cured to a 
B-stage, and supplied to fabricator 
who lays up to the finished shape 
and completes the cure with heat), 
TAC-polyesters had initial hand- 


styrene, 


resistance of 


uses are boats, chairs, 


ling problems which have to some 


extent been overcome by more re- 
cent resin developments. Primary 
uses are high temperature struc- 
tural parts for high speed air- 
craft, e.g., radomes and hot air 
ducts. 

Isophthalic polyesters (made by 
reacting isophthalic acid rather 
than other dibasic acids such as 
phthalic anhydride, with a glycol 
and adding a monomeric cross- 
linking agent, such as styrene) 
are relatively new, and are re- 
ported to have substantially im- 
proved wet strength, flexural 
strength and _ reverse’ impact 
strength. Data are as yet limited 
and apparently contradictory. Re- 
ported reproducibility problems 
in production of the raw material 
make it difficult to reliably state 
benefits of the resin quantita- 
tively. Such resins are available 
from several polyester producers. 
An isophthalic polyester is now 
being used for the Corvette body. 
Epoxies 

Use of epoxies for reinforced 
plastics has been limited to critical 
applications where the materials’ 
excellent mechanical strengths, ex- 
tremely low moisture absorption, 
excellent electrical properties and 
chemical stability are required. 
Primary limiting factors have 
been high materials cost (about 
65¢ per Ib) and the need for 
carefully controlled cure to obtain 
maximum properties. The epoxies 


do have good processing charac- 
teristics, however, and can be 
cured at room temperature for 
uses where maximum physicals 
are not necessary. 

Processability and properties of 
a reinforced epoxy material are 
highly dependent on the type of 
hardener used to cure it. Aliphatic 
amines provide optimum handling 
characteristics; aromatic amines 
provide good short-time heat re- 
sistance; anhydrides generally 
provide improved heat resistance ; 
vegetable oil polyamides provide 
greater flexibility; catalytic hard- 
eners can be used to alter hand- 
ling characteristics, such as shelf 
life. 

General purpose epoxies (reac- 
tion product of epichlorohydrin 
and bisphenol A) are limited in 
heat resistance to about 200-350 F, 
depending on resin, hardener and 
cure. They are used primarily for 
applications such as  filament- 
wound pressure vessels, high 
strength aircraft structure, rein- 
forced chemical piping, and plas- 
tics tooling (e.g., reinforced epoxy 
dies for drawing sheet metal). 

Most development work in 
epoxies has been aimed at boost- 
ing heat resistance, improving 
curing characteristics, and lower- 
ing cost. Epoxy-phenolic resin 
blends have provided some im- 
provements in heat resistance. The 
most promising recent develop- 





Chemical tanks, where chemical resistance is critical. 
Tanks such as this glass-polyester one made by Metal 
light in weight and provide good 


Cladding, Inc., are 
thermal insulation. 


Hooker Chemical Co. 


Aircraft luggage pod for Boeing 707, 
Fiber Glass Co. Made of glass-reinforced fire resistant 
polyester, the pod is lightweight, tough, and requires 
little maintenance. 


made by Molded 


Hooker Chemical Co. 





ments have been the peracetic die- 
poxides, on which data are quite 
limited, and newer epoxy novo- 
lacs (reaction product of epi- 
chlorohydrin anda novolac resin). 
Both resin systems appear to offer 
good 500 F strength retention. 
Further details are given in the 
Resistance to Heat 


section on 
and Cold.” 
Phenolics 

In low pressure laminates, phe- 
nolics are used almost solely for 
heat resistance applications. They 
are usually fabricated from pre- 
pregs. Problems have centered 
around obtaining a good resin- 
glass bond at low pressures, and 
removing the moisture produced 
by the condensation reaction by 
which phenolics cure. 

High temperature phenolics and 
the newer phenyl! silane 
provide long-time heat resistance 
in the 500-600 F temperature 
range and_ short-time (several 
minutes) heat resistance up to 
1000 F. Much work has 
done in reinforcing phenolics with 
asbestos felts and mats for high 
temperature resistance. 


resins 


been 


The successful (and much pub- 
phe- 


nose 


licized) use of reinforced 
nolics for ablative reentry 
cones and missile hardware oper- 
ating in the temperature range 
of 3000-25,000 F is dependent on 
extremely short periods of ex- 
posure. Many of these parts are 
formed by high pressure molding 
techniques. 
Silicones 

Low pressure reinforced silicone 
laminates are limited to applica- 
tions where heat resistance, usu- 
ally in combination with excellent 
electrical properties, is required. 
Although mechanical strengths 
are relatively low, a high percent- 
age of initial strength and elec- 
trical properties is retained after 
long-time exposure to moisture or 


to temperatures in the 500 F 


range. Silicone resins are rela- 
tively costly ($1.55-1.70 per Ib at 
60% solids content) and handling 
characteristics have been proble- 
matic. Most fabrication has been 
from prepreg. 

Newer resins are available with 
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improved handling characteristics. 
Also, a solventless silicone resin 
now permits satisfactory fabrica- 
tion using wet layup techniques. 
Acrylic syrup 

A polymethyl methacrylate syrup 
is available for use in low pres- 
sure reinforced plastics, primarily 
in applications where weather re- 
sistance is critical. It provides 
weather resistance superior to 
that of polyester and polyester- 
methyl methacrylate combination 
resins. Mechanical strengths are 
moderate, but weather resistance 
and light transmission are excel- 
lent. 


The reinforcements 


Fibrous glass is by far the most 
widely used reinforcement in low 
pressure laminates; consequently 
most of this article deals with 
glass-reinforced laminates. Other 
types are used for relatively spe- 
cialized applications. 

Asbestos felts and papers are 
used in conjunction with phenolic 
resins for some high temperature 
applications. Most of the uses for 
synthetic fibers—nylon, Orlon, Da- 
cron, Dynel—have been as a rein- 
forcement in molding compounds 
and high pressure laminates. These 
fibers are used to a limited extent 
in low pressure laminates where 
improved impact strength, abra- 
chemical 
ance, or a particular surface effect 
is desired. 

Recently developed graphite tex- 
tiles appear promising, particu- 
larly in laminates for high tem- 
perature use. Initial evaluations 
are being carried out on high 
pressure laminates. The textiles 
are produced by a special graphi- 
tizing process in which organic 
fibers in the finished textile form 
are converted to graphite. 

Relatively little work has been 
done evaluating metal fibers or 
wires as reinforcement for low 
pressure laminates. Some studies 
are now being made of filament- 
wound piano wire structures; 
studies are also being made on 
impregnating a compacted and 
sintered metal fiber matrix with 
resin. 


sion resistance, resist- 
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But glass is still the most widely 
used and accepted reinforcing 
fiber for low pressure laminates. 
The most common fiber is E glass 
(a lime-alumina borosilicate), 
though other types are used for 
specialty applications, e.g., 96% 
silica and quartz fibers for ex- 
treme high temperature applica- 
tions. 

Textile forms 

The textile form of the rein- 
forcement has a critical effect on 
load bearing ability of reinforced 
plastics. Briefly, common types of 
glass reinforcements are: 

1. Cloth and mat — Cloth and 
mat are two of the most widely 
forms of glass reinforce- 
ments. Cloth reinforcements pro- 
vide maximum strengths, but 
strengths are orthotropic. Mats 
provide lower strength levels, but 
strength is isotropic. 


used 


2. Rovings — Untwisted rope- 
like bundles of continuous glass 
strands, rovings are widely used, 
both unwoven for unidirectional 
strength characteristics, and wov- 
en into heavy, coarse fabrics for 
bidirectional strength. 

3. Chopped fiber—Both chopped 
strands and rovings are used in 
preform molding and spray mold- 
ing. Molding by either technique 
can provide moldings with proper- 
ties similar to those of mat-rein- 
forced laminates. 

Glass finishes 

No matter in what form the 
glass is used, the finish applied to 
the glass after removal of the 
sizing (sizing is used to protect 
and lubricate the glass filaments 
during their production) is criti- 
cal in obtaining desired end prop- 
erties. With silicone resins, opti- 
mum bond is obtained when the 
resin is applied to a heat-cleaned 
glass fiber surface, but for all 
other resins some type of finish 
must be specified to obtain opti- 
mum glass-resin bond. 

Selecting the proper finish is 
still an art. Actually, the mechan- 
ism by which the finish affects 
the glass-resin bond is not clearly 
understood. Somehow to gain op- 
timum strengths the finish must 
provide good interlaminar resin- 





TABLE 1—COMPARISON OF MOLDING METHODS 





Maximum Allowable Glass Content, 
Economic and Design Factors (qualitative comparison) * % by wt” 
Impor- 
tance Part Part 
Com- Re- 
plexity produce- 
Possible ability 


| Woven 
Mats | Fabrics | Rovings | Rovings 


Reinforcement 
Most Often 
Used 


Equip- Rate Molded 

ment of Part of 

Produc- | Strength | Operator 
tion Skill 


Molding 
Process 
& Cost 





Woven roving 30 
Fabric 35 
Mat 35 
Chopped roving X 
Fabric 50 
Roving x 
Roving Xx 
Mat 45 
Mat 35 
Fabric X 
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Continuous Laminating 





*10 = highest: 1—=lowest. >X 
glass bonding. But whether the 
effect of the finish is 1) to provide 
a molecular link between the glass 
and resin by primary chemical 
bonds, or 2) to act as a deform- 
able layer capable of relaxing 
shear stresses at the glass-resin 
interface, or 3) to increase coeffi- 
cients of friction between the 
resin and glass surface, or 4) to 
provide a combination effect of 
these three—the answer is still in 
the realm of the theoretical. 

From the practical standpoint, 
finish selection should be made on 
the basis of materials suppliers’ 
recommendations, Experience has 
provided data indicating which 
finish to use with each resin. Two 
basic finishes have provided opti- 
mum bonds and thus are widely 
used. They are: 

1. Chrome finishes—Volan A (a 
methacrylate chromic chloride com- 
plex, neutralized with ammonia) 
is one of the most widely used 
finishes with polyester and epoxy 
resins. It provides reasonably 
good bonds also with phenolics. It 
is chemically similar to the older 
finish 114. 

2. Silane finishes—A variety of 
silane finishes are used, primarily 
for improved wet strength. NOL 
24 (reaction product of allyltri- 
chlorosilane and resorcinol) can 
be used as a universal finish to 
provide good general bonding with 
polyesters, epoxies, phenolics and 
A-1100, an amino silane 
d-amino- 


silicones. 
(hydrolysis product of 


Not applicable. 


*Chopped roving. 


propyltriethoxysilane) provides ex- 
cellent bonds with epoxy and 
phenolic resins. Several other fin- 
ishes are specifically recommended 
for use with polyesters, e.g., Garan, 
A-172, 136, and 301. 


The processes 


Table 1 compares the low pres- 
sure molding processes commonly 
used. The table rates them quali- 
tatively in economic and design 
factors and gives maximum allow- 
able glass contents. Contact, bag 
and autoclave molding are similar 
in procedure, but differ in pres- 
sures used and in the ways pres- 
sure is obtained. In each of these 
processes, wet or dry layup tech- 
niques may be used. In wet tech- 
niques, liquid resin is brushed into 
the layers of glass cloth or mat; in 
dry layup, prepreg materials are 
used. All the resins are suitable 
for molding by these techniques. 

Contact moldings are cured with 
no pressure; bag molding makes 
use of a polyvinyl! alcohol “bag” 
or film to enclose the laid-up part. 
Then either a vacuum is drawn 
within the bag, developing effec- 
tive pressures on the laminate of 
about 10-14 psi, or compressed air 
or steam is applied outside the 
bag to develop effective pressures 
of about 40 psi on the laminate. 

Autoclave molding, as implied 
from the name, makes use of steam 
pressures of up to about 100 psi to 
cure the laminate in an autoclave. 

In matched die molding, the re- 


Source: Owens Corning Fiberglas Corp. 


inforcement—usually mat or a 
preform (prepregs can also be 
used )—is positioned in the mold, 
a premeasured quantity of resin 
is poured in, and the mold is 
closed and heated. Pressures used 
generally vary between 150 and 
400 psi. Equipment costs are rela- 
tively high, but quality and repro- 
ducibility are also high. 

In filament winding, glass fila- 
ments, usually in the form of rov- 
ings are saturated with resin and 
wound by mechanized techniques 
onto mandrels the shape of the 
finished part. Although wet tech- 
niques (i.e., roving is run through 
a liquid resin bath and onto the 
mandrel ) first used, the 
trend is toward wider use of pre- 
impregnated rovings. The dry 
technique minimizes resin waste, 
and slippage of the fibers on the 
mandrel. The technique provides 
a mechanized method of precisely 
orienting reinforcing filaments in 
the desired direction. 

Since the purpose in filament 
winding is usually to obtain maxi- 
mum strengths, epoxy resins are 
most widely used. Problems have 
been encountered with silicone 
resins; it is difficult to completely 
remove the sizing from individual 
strands of the roving prior to im- 
pregnating with the silicone resin. 
Developmental work is under way 
to solve this problem. 


were 


Spray molding is a process by 
which resin systems and chopped 
fibers are sprayed simultaneously 
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from two guns against a mold. 
First developed for polyester res- 
ins, guns are now available for 
spraying epoxy. The mixture is 
manually sprayed against a mold 
and rolled flat with a hand roller. 
Control of wall thickness is aided 
by use of color-coded fibers to pro- 
vide visual indication of relative 
concentration of material over the 
mold area. 

The technique is relatively low 


in cost, production rate is rela- 
tively high, and relatively complex 
shapes can be made. But the proc- 
ess is highly dependent on opera- 
tor’s skill. When applied by a 
skillful worker, structures have 
properties somewhat comparable 
to those of mat-reinforced lami- 
nates 

In addition to these techniques, 
a variety of other low pressure 
laminating methods are used. 


These include continuous lami- 
nating, in which flat or corrugated 
sheet is produced on a continuous 
basis with maximum reproducibil- 
ity; continuous extrusion, by 
which rod stock is produced in a 
similar fashion; and centrifugal 
casting, in which a tubular mold 
is lined with a reinforcing mat or 
cloth, liquid resin is inserted, and 
the mold centrifuged, forcing the 
resin into the reinforcing material. 





Designing: state of an art 


The problem in designing with 
reinforced plastics lies in the vari- 
ability of the material. The design 
theories and applicable structural 
design equations are available (see 
Sonneborn, Dietz, Marine Design 
Manual, etc.). The problem is: 
What strength values should be 
substituted in the equations? And 
once given a value, how heavily 
can the engineer rely on it being 
produced in a given laminate un- 
der commercial production condi- 
tions? 

The reliance that can be placed 
on a given property from part to 
part is directly proportionate to 
the degree of informed control 
exercised over the variables that 
affect end properties. These vari- 
ables exist in all phases of mate- 
rials production and fabrication— 
all the way from the production of 
the resin and reinforcement to the 
final cure of the part. 

The design engineer working 
with conventional engineering 
materials usually employs a limited 
number of materials of specifiable 
standard minimum properties; he 
does not normally get involved in 
the composition of the material 
itself. At present there are very 
few standards in low pressure re- 
inforced plastics, consequently the 
engineer must consider all the 
factors which will affect the qual- 
ity of the laminate. 

Variables that can be controlled 
by the design engineer include 1) 
choice of type, form and propor- 
tion of reinforcement, 2) resin, 3) 
form and dimension of the part. 
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and 4) molding method to be used. 
Factors that cannot be controlled 
by the design engineer include 
variability of resins and the com- 
ponents used in their formulation, 
and variations in workmanship and 
technique. 


Effects of variables 
on properties 


An extensive study of the con- 
trol of variables in heat resistant 
glass reinforced plastics was car- 
ried out by Owens-Corning Fiber- 
glas Corp. under Air Force con- 
tract. The resulting 577-page re- 
port provides an excellent insight 
into the complexity of the mate- 
rials. For example, in the study 
of one specific fabric-reinforced 
laminate, 608 instances of a proc- 
ess variable affecting a property 
were found. Of these, 207 involved 
the interactions of two variables. 
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Obviously some variables exert 
a greater influence than others. 
Following are some of the more 
important variables, and a discus- 
sion of the way in which they 
usually influence properties. 

1. Effect of glass content—Pro- 
portion of glass is important. In 
general, for cloth-reinforced lami- 
nates highest glass contents pro- 
vide optimum tensile properties; 
lowest glass contents provide opti- 
mum compressive properties; and 
a compromise in content provides 
optimum flexural properties. The 
relationship differs somewhat with 
mat. Fig 1 shows these effects 
qualitatively. Structural laminates 
usually have 20-60% glass content, 
by weight. 

In considering the glass content, 
the molding method and type of 
reinforcement must also be con- 
sidered. The method of molding 
has a definite effect on the per- 
missible glass content, as shown 
in Table 1. Maximum glass con- 





Cloth— polyester 
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50 55 


Glass Content, % by weight 


1 —Qualitative effects of glass content on strengths of mat and cloth rein- 


(Sonneborn ) 


forced polyester laminates. 
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tent, of course, is obtainable in 
filament-wound structures, where 
the resin actually acts as an adhe- 
sive holding the filaments in place. 
Minimum glass contents occur in 
contact molded laminates, where 
minimum pressures are used. 

2. Effect of laminate thickness 
—The density and thickness of a 
laminate depend primarily on type 
of reinforcement, molding method 
and molding technique. In gen- 
molding pressure in- 
creases, laminate thickness de- 
creases, and glass content and 
density increase. 

For a given laminate, however, 
no true correlation has been de- 
veloped to indicate the effect of 
changing thickness on properties. 
Data on thin laminates vary con- 
siderably among different sources. 
Some tests indicate increasing 
strengths with decreasing thick- 
nesses; others indicate decreasing 
strengths with decreasing thick- 
Evidently the effects are 
due to some characteristic of the 
material that is not yet under- 
stood. 


eral, as 


nesses. 


8. Orientation of glass filaments 

Directionality of reinforcement 
is critical in determining strength 
of a laminate. Strength follows 
the direction of the reinforcement. 

Stresses acting on a part in 
service are rarely unidirectional. 
Consequently, strength values de- 
rived from testing in only one 
direction on a laminate (usually 
in the warp direction) are rarely 
sufficient to develop a realistic de- 
sign. Strength of the laminate in 
various directons other than the 
warp direction must usually be 
known to design a stressed part 
effectively. 

Fig 2 shows qualitatively the 
directional properties of a mat, 
and four fabric-reinforced poly- 
ester laminates. The concentric 
arcs represent different impact 
and flexural strength levels, 
strengths increasing with distance 
from the origin. The degrees are 
degrees from warp direction, “0 
deg” being parallel with warp. 
The opposite three quadrants not 
shown will display the same 
strength patterns. 


Fig 2a shows mat-reinforced 
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2a—Mat-reinforced 40% glass parallel 


laminated. 
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2b—181 cloth: 60% glass; parallel laminated 
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2d—143 cloth: 65% glass; plied at O and 
90 deg. 


Flexure 


\ 
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2c—143 cloth: 65% glass; parallel laminated. 


FSi 





a= 


2e—143 cloth: 65% glass; plied at 0, 45, 90 
and 135 deg. 





2—Effect of fiber orientation on flexural and impact strengths of glass 
reinforced laminates. Equations are available for determining specific values 


at any given degree from warp, given zero and 90 deg values. 


laminates to be relatively isotropic. 
The 181 fabric (satin weave) 
shown in Fig 2b is bidirectional, 
having lower values for flexural 
strength and higher values for im- 
pact at 45 deg to the warp direc- 
tion. Fig 2c shows the directional 


(Sonneborn) 


characteristics provided by the 143 
fabric which has about 90% of its 
yarns in the warp direction. Fig 
2d and 2e show different strength 
configurations obtainable by alter- 
nately orienting different plies in 
slightly different directions. 
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Safety factor in design 


Safety factor is the ratio of the 
ultimate strength of the material 
to the allowable working stress. 
Because of the lack of standard 
strength values for reinforced 
plastics, it is a difficult value to 
determine. 

When not specified by codes, the 
safety factor to be used in rein- 
forced plastics should be based on 
1) accuracy of the estimated load 
on the structure; a precise load 
value permits a lower safety fac- 
tor, 2) degree of precision possible 
in analysis and determination of 
stresses, 3) degree of homogeneity 
and uniformity provided by fabri- 


cation techniques used, e.g., press- 
molded laminates will have greater 
homogeneity and uniformity than 
contact molded, 4) nature of load; 
i.e., certain types of loads, such as 
long-time, impact loading, and re- 
versing stresses, reduce the allow- 
able design strength of the mate- 
rial, and 5) service requirement, 
i.e., where failure can cause per- 
sonal injury or damage to expen- 
sive equipment, larger factors 
should be used. 


Mechanical strength 
(short term) 


Because of the variability of 
materials, a good design practice 


is to use minimum design values 
for which materials have qualified 
in accordance with the various 
military specifications. Substan- 
tially higher values are obtainable 
in certain constructions and under 
carefully controlled conditions. But 
the effects of variables are such 
that the use of specification mini- 
mum values in preliminary design 
analysis is generally recommended. 


Minimum design values 

Table 2 shows reduced mechani- 
cal properties of polyester, phen- 
olic and epoxy low pressure lami- 
nates with different reinforcing 
fabrics and mat. These values are 
generally allowable for design with 


TABLE 2—REDUCED MECHANICAL PROPERTIES OF LOW PRESSURE LAMINATES* 





Resin » 


Fabric =» 





TENSILE PROPERTIES 
Ult Str, 1000 psi 


0 
90 
45 


Stress at Prop Limit, 1000 psi» 
Initial 


Secondary 


REo8o 


Mod of Elast, 10° psi' 
Initial 


Secondary 


RBSo8o 


COMPRESSIVE PROPERTIES 
Ult Str, 1000 psi 


Str at Prop Limit, 1000 psi 


Mod of Elast, 10° psi 


So8oSo 


FLEXURAL PROPERTIES 
Mod of Rupture, 1000 psi 


Stress at Prop Limit, 1000 psi 


Mod of Elast, 10° psi 


SoSoSo 


SHEAR PROPERTIES (edgewise) 
Ult Str, 1000 psi 
Stress at Prop Limit, 1000 psi 
Mod of Rigidity, 1000 psi 


Angle of 
Load, deg 


Polyester (MIL-R-7575) ; Phenolic 
(MIL-P-25515, MIL-R-9299) 


112 128 143 120 


Epoxy (MIL-R-9300) 


| 
Mat 





1.41 


2.2 
1.68 


30 
31.6 
19.6 
19.8 
2.94 
2.82 


45 
40.9 
27.8 
24 
2.5 
2.35 


9.18 


570 





1.42 | 


30 
26.8 
18.9 
17.6 
2.72 
2.54 


45 
37.3 
23.9 
20.4 
2.5 


2.32 


9.46 
1.68 
530 


21 
20.9 
21 
20.9 
2.9 
2.22 


39 
33.1 
21.7 
16.5 
2.5 
1.94 


8.92 
1.45 
510 


45 

19 
4.9] 
1.51 


78 

15.1 

69.5 
4.7 
4.5 


1.36 | 


7.44 
1.63 
550 


21.1 
2.78 
2.71 


45 

35.7 
25.4 
19.5 
2.5 
2.43 | 


9.23 
1.42 | 
640 | 


| 


18 

18 

18 

18 
1.61' 
1.374 


22 
22 
11.9 
11.9 
1.2 
1.2 


9.2 
3.1 
610 





3,28 
3.14 


65 

57 

38.4 

35.2 
3.2 
3.04 


14 
18 
810 


45 
42.5 
17.7 
14.9 
3.18 
3.1 


65 
58.4 
37.1 
30.6 
3.2 


3.01 


11.2 


1.65 | 
590 


| 550 


60 

26.3 

27.7 
6.1 
5.12 
2.08 


110 
21.7 
83.7 
11.4 

5 


1.93 | 


7.86 | 
1.63 | 
| 580 


45 
43.6 
18.4 
16.9 
3.25 
2.85 


65 
62.4 
35.7 
38.1 
3.2 
3.1 


11.8 
1.65 





*All specimens parallel laminated; see text for derivation of reduced values. 


*Secondary values show effect of prestressing. 
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MILITARY USES INCLUDE .. 


Ground radomes such as this 55-ft dia glass-polyester 
Made by Universal Moulded Products Co., the 
is fire and weather resistant, permits interfer- 


Torpedo launching tubes, such as these centrifugally 
molded by Apex Reinforced Plastics of glass-polyester. 
Tubes are lighter, corrosion resistant and have excellent 


one. 
radome 


Hooker Chemical Co 


ence-free radar transmission, and is easily constructed. 


burst strength. 
Hooker Chemical Co. 


Nose fairings 
These fairings, made 
phenolic, protect the 


jor space probe 8. 
of glass cloth- 
payload from 
friction. They 


after 


air loading and ram 
fall from the 


it eme 


away missile 


from the earth’s at- 


rges 


rojet-General Corp. 


mosphere. Ac 


Pressure vessels made of filament- 
Bottles 


and aircraft, 


wound epoxy. are used in 


missiles and provide 
maximum strength-weight ratio. 


Aerojet-General Corp. 


Rocket motor _ section  spiral- 
wrapped with asbestos-reinforced 
phenolic. Low and even ablation ac- 
companied by required strength was 
use of the material. 
Raybestos-Manhattan, Inc. 


reason for 





any resin which is acceptable 
under the MIL specification given 
at the head of the table. 

Reduced values were obtained 
as follows: 1) typical strength 
values obtained by test were re- 
duced to correspond with mini- 
mum wet values given in the ap- 
propriate specification; and 2) 
since the specifications give no 
values for directions of loading 
other than 0 deg to warp, values 
obtained by test in other directions 


were reduced by the same propor- 
tion as that found between aver- 
age and specification values for 
0 deg to warp. For example, if the 
specification for tensile 
strength is 40,000 psi, and average 
value from test was found to be 
50,000 psi, the value given in the 
table is 40,000 psi. Also, for the 
same laminate, average test values 
for 90-deg tensile strength were 
multiplied by 0.80 to obtain the 
reduced values given in the table. 


value 


Polyesters and phenolics are in- 
cluded in the same column because 
their reduced values are assumed 
to be very similar. 

The effects of wet conditioning 
depend on the resin and the finish 
used on the reinforcement. Expos- 
ures of up to one year in high 
humidity have reduced flexural 
strengths 20-30%; however, re- 
duced values were still close to 
wet-strength specification values. 
Unpublished data indicate that 
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MARINE USES INCLUDE . 


— 


‘ 


Ay. 
Sat 


Boats, which represent one of the largest volume uses 
for glass-reinforced polyesters. Benefits lie in ease of 
light 


maintenance, fracture resistance, 


molded-in color. 


weight, and 


Holiday Plastics, Inc. 


Boat accessories 
Richardson cruiser. Made of fire resistant polyester, the 
bridge can be adapted to a variety of boats. 


such as this fishing bridge for a 


Hooker Chemical Co. 





such reductions in strength are 
less in tension and compression 
than in flexure. 

In several instances in the table, 
initial and secondary tensile val- 
ues of modulus of elasticity and 
stress at proportional limit are 
given. The significance of this 
dual nature of the linear portions 
of the stress-strain curves is open 
to question. However, for design- 
ing with polyester laminates, the 
secondary modulus is recommended 
since the final modulus is about the 
same as the secondary modulus. 
For epoxy laminates, the average 
of the initial and secondary moduli 
Data on effect of 
preloading phenolic laminates are 
not available, but the design mod- 
uli are believed to be comparable 
to those of polyesters. 


is recommended. 


Remember that the values given 
in Table 2 are reduced, not typical. 
Where careful cooperation with 


materials suppliers is possible, and 
military specifications are not the 
deciding factor, higher values can 
be used for design. 


Typical properties 

Table 3 shows typical mechani- 
cal properties obtainable with poly- 
ester, epoxy, and phenolic low 
pressure laminates. Typical values 
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for a low pressure silicone lami- 
nate are also included. Silicones 
are not commonly’ used for 
strength at room temperature, be- 
cause their mechanical properties 
are usually substantially lower 
than those obtainable with the 
other resins. However, as shown 
in the subsequent section on heat 
resistance, in many cases where 
long-time exposure to tempera- 
tures in the 500-600 F range are 
required, silicone laminates pro- 
vide higher residual strength after 
exposure than other laminates. 
Filament-wound epoxy struc- 
tures provide the ultimate in 
strength. This is due to the con- 
trol available over the direction of 
fiber orientation. The highest 
values reported for filament-wound 
epoxy unidirectional specimens are 
tensile strengths of 230,000 psi, 
flexural strengths of 280,000 psi, 
compressive strengths of 70,000 
psi, and elastic moduli in tension 
of 7.5 x 10° psi. On bidirectional 
cylinders, tensile strengths as high 
as 135,000 psi have been reported. 
Such high values should not be 
used in designing. A more com- 
monly reported value for tensile 
strength of unidirectionally ori- 
ented specimens (“‘fish-pole stock” ) 
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is about 140,000 psi. For bidirec- 
tionally oriented spherical shapes, 
tensile values of about 70,000 psi 
have been used for design. (Such 
values, of course, must be modi- 
fied by considerations such as 
fatigue, long-term loading, and 
adequate safety factor.) 

Maximum strengths are obtain- 
able by making the glass work 
most effectively, i.e., orienting the 
glass to provide essentially tensile 
loading. However, the technique 
of filament winding is still an art. 
Recent studies indicate that when 
testing unidirectionally reinforced 
specimens in tension by standard 
methods, failure is actually in 
shear rather than tension. Work 
has been done to modify the stand- 
ard test specimen to obtain fail- 
ures in pure tension. But even 
with this modification accom- 
plished, the question remains: 
Should the allowable design stress 
be maximum strength of the mate- 
rial in tension or in shear? 


In addition to standard forms of 
glass textiles, two relatively new 
materials are available to aid in 
controlling direction of fiber rein- 
forcement. One is the prepreg 
material called Scotchply, with urfi- 
directional glass reinforcement in: 





each ply. By altering the direction 
of each ply within a laminate, uni- 
directional, orthotropic, or virtu- 
ally isotropic strength characteris- 
tics can be obtained (e.g. see Fig 
2d and 2e). 

A more recent development is a 
filament-wound prepreg material, 
available in both epoxy and sili- 
cone. The material is made by 
filament winding on a mandrel, 
slitting the wound shape from the 
mandrel and flattening it, then 
curing to a B stage. This provides 
a flat prepreg material! with a uni- 
directional helix angle varying 
from 30 to 85 deg. Low pressure 
molded shapes have been produced 
with flexural strengths as high as 
100,000 psi for epoxy and 40,000 
psi for silicone. 

In more conventional construc- 
tions 181 is the most widely used 
structural fabric. Style 143 fab- 
ric, with about 90% of the yarns 
in the warp direction, generally 
provides the maximum unidirec- 
tional strength. Of course, 90 and 
45-deg strengths suffer, as shown 
in Table 2. 

Although mat-reinforced lami- 
nates give a substantially lower 
strength level, strength is isotropic 
in nature. In many cases, this 
isotropic characteristic may be 
more important than the strength 
level in specific directions. 


Time-dependent 
properties 


Reinforced plastics are sensitive 
to duration of loading. The effects 
vary, and definitive data are not 
available for all types of lami- 
nates. The following discussions 
indicate the type and general mag- 
nitude of the effects of various 
long-time loading conditions. 


Fatigue 

Under conditions of cyclic stress- 
ing, most metals reach an endur- 
ance limit, after which continued 
stress cycling produces no further 
reduction in strength. Reinforced 
plastics do not generally exhibit 
this behavior. 

Fig 3 shows SN curves, plotted 
as number of cycles to failure vs 
amplitude of alternating avial 
stress, expressed as a percentage 
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3—SN curves show epory laminates to be superior to polyester in both 
notched and unnotched conditions. (Military Handbook 17) 


of ultimate tensile stress. Zero 
mean stress was used, and stress 
was applied at 900 cycles per min. 
Curves are given for both notched 
and unnotched polyester and epoxy 
resins. In specimens tested paral- 
lel to warp out to 10 million 
cycles, no clear-cut endurance limit 
is reached. In tests carried out 
at 45 deg to warp “knees” in the 
curves indicate that endurance 
limits may have been reached. 

Under conditions of completely 
reversed alternating stresses, epox- 
ies have higher fatigue strength 
than polyesters. This is to be ex- 
pected, since at zero mean stress, 
tensile and compressive strengths 
both influence fatigue strength. 
Compressive strengths of glass- 
reinforced epoxies are about the 
same as tensile strengths, whereas 
compressive strengths of poly- 
esters are usually substantially 
lower than tensile strengths. 

Under axial loading, fatigue 
strengths at 10 million cycles are 
only about 20-30% of short-time 
tensile strengths. 
Creep and stress-rupture 

Tensile creep at room tempera- 
ture of fabric reinforced lami- 





Stressed ot 45deg 
10 warp (opplied 
stress 80 % of control 
strength) 


/nstantoneous 
- _deformotion 


cL 
“stressed ot O deg to warp 
(opplied stress 70% of 
contro! strength ) 


1 1 
% 100 200 300 400 500 600 
Time, hr 


Rupture 
SIE 














4-—Creep under tensile loading is 
substantially higher in the 45 deg- 
to-warp direction than in the 0 deg 
direction. (Military Handbook 17) 





nates appears to be negligible— 
both parallel and perpendicular to 
warp, although initial deforma- 
tions are on the order of 0.75- 
1.75%. Although initial strain for 
mat-reinforced laminates is much 
lower than for fabric-base lami- 
nates, creep in mat laminates ap- 
pears to be substantially higher. 
Tensile loading at 45 deg to warp 
results in substantial creep. Fig 4 
compares creep-rupture curves of 
a 181 fabric-epoxy laminate when 
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loaded at 0 and 45 deg to wart} cone term loading TENSILE Long term looding-FLEXURAL 
Unlike deformation, tensile load- 1/000 cloth-polyester) 1/000 cloth-polyester) 


carrying ability of cloth-based 100,000 - - + t —— 5 aie sy 
laminates is markedly reduced by 

the length of time under load. 
This reduction can vary from 
about 30 to 70% of the short-time 
ultimate, depending on duration 
of load. Fig 5 shows this relation- 
ship under both wet and dry con- 
ditions for a 1000 cloth (plain 
weave) reinforced polyester lami- - = ey - 10 
nate under both tensile and flex- 


ural loading conditions, expressed i L - = —-- 
as percentage of short-term ulti- 30 40 50 60 70 80 90 40 5 


: Percent of Ultimate Strength (O deg to worp) 
mate vs duration of load. 


Ory 


s a f 


Duration of Stress, hr 
Duration of Stress, hr 


























5—Effect of long-term loading on tensile and flexural strengths of a style 
Effects of cold and heat 1000 cloth-reinforced polyester laminate, in both the wet and dry conditions. 


4 . (Gibbs & Cox) 
Strength, stiffness, fatigue, and 


impact properties of glass-rein- 
forced plastics tend to increase 
with decreasing temperatures, even 
down to -300 F. Effects of cold Key." 

differ on laminates reinforced with Streag@ 
other types of fibers. For example, 0% > ——— Modus 
impact properties of low pressure 
phenolic laminates reinforced with 
cotton fabric decrease with de- 
creasing temperatures. 

High temperature uses of rein- 
forced plastics can be divided into 
two categories: 1) those where the 
materials are required to retain 
physical properties under continu- 
ous exposure to heat (present 
limits about 500-600 F), and 2) 
those short time, higher tempera- 
ture uses that take advantage of 
the decomposition time required by 
the materials; e.g., ablative re- 
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entry nose cones (temperature 
range is about 2000 to 25,000 F). 
In the first case performance is 
almost solely dependent on the 
resin used; in the second case per- 
formance (resistance to ablation) 
is dependent, in a highly complex ' - 
way, on both resin and reinforce- TAC-Polyester 
ment. 

For continuous exposure to heat, 
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cal, silicones where electrical prop- 
erties are critical. With the more 
recently developed TAC-polyesters, 
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is becoming available for service 7 
in the 400-600 F temperature 500 1000 
range. Time of Exposure to Test Temperoture, hr 
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Fig 6 shows mechanical strength 
of a conventional epoxy laminate 
(with high temperature catalyst) 
after 1-hr exposure to various 
temperatures. Fig 7 shows typical 
effects of time at temperature on 
properties of epoxy-phenolic, phe- 
nolic, TAC-polyester and silicone 
low pressure laminates. The phen- 
te ae olic provides the highest struc- 

Compression—| | tural strength at 500 IF, but only 
out to about 80 hr, after which 
200 300 500 time the silicone laminate, which 
Temperoture, F started with a much lower flexural 
strength, is superior. 
Some recent developments 

Polyester resins—A relatively 
new TAC-polyester retains about 
50% (31,000 psi) of its original 
(67,500 psi) flexural strength 
Phenolic after 1000 hr at 500 F (values ob- 
tained from 12-ply 181-Garan 
laminates with 38% resin content). 
After 2000 hr at 500 F, flexural 
strength is still 12,000 psi. After 
14 hr at 600 F, flexural strength 
is reported to be 22,000 psi. 

Epoxy resins — Two develop- 
ments in epoxy resins bear watch- 
ing. One is peracetic diepoxides 
(Union Carbide Chemical Co.) 
which promise excellent heat re- 
sistance in the 500 F temperature 
range. Heat distortion tempera- 
tures of over 575 F (ASTM, 264 
psi) have been determined after 
aging an unreinforced specimen 
for 400 hr at 500 F. Experimental 
laminates have provided flexural 
strengths of 74,700 psi at room 
temperature, 47,000 psi at 500 F. 

| The materials are still develop- 
10 100 mental. 
Time of Exposure to Test Temperature, hr The other development is epoxy 
novolacs. Although epoxy novolac 
resins are not new, a recently in- 
troduced resin (Dow Chemical 
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6-— Effect of heat on strength of a conventional epoxy cured with a high 


temperature catalyst. (Military Handbook 17) 
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7—Effects of continued exposure to 
heat on various high temperature 
reinforced laminates. All specimens 
were made with 181 cloth, Volan 
A finish, except the silicone, which 
was made with heat-cleaned 181 
cloth. The following resins were 
used: Epoxy-phenolic—Epon 1001 
(33 parts) and Plyophen 5023 (67 
parts); Phenolic—91LD; TAC-poly- 
id 100 r ester—specific type unreported; and 
Silicone—DC2106, (Military Handbook 17) 
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Co.) provides heat distortion tem- 
peratures of about 500 F after 
aging for 120 hr at 500 F. Limited 
data on experimental glass cloth 
laminates indicate a retention of 
about 30,000 psi of a 90,000 psi 
initial flexural strength after ag- 
ing for about 200 hr at 500 F. 
Although the resin is now com- 
mercially available, data are lim- 
ited. 

Silicone resins—With so many 
new high temperature resins being 
developed, the silicones are often 
overlooked. Initial problems in 
handling silicones caused reluc- 
tance on the part of many to 
specify them. More recent resins 
have improved handling character- 
istics at only a slight sacrifice in 
heat resistance. Most silicone res- 
ins are fabricated from prepreg, 
but solventless silicone resins are 
now available for wet layup. 

Table 3 shows typical proper- 
ties obtainable with silicone resins 
in low pressure laminates. Typi- 
cal of the strength retention char- 
acteristics of silicone laminates 
are the following values (%-in. 
laminates, 181 heat-cleaned glass 
cloth, pressed at 350 F and 30 psi, 
followed by postcure) : 


Initial 
47,000 
3,200,000 


Flexural Str, psi 

Flex Mod of Elast, psi 

After 200 hr at 500 F 

Flexural Str, psi 
Tested at 77 F 
Tested at 500 F 

Flex Mod of Elast, psi 
Tested at 77 F 
Tested at 500 F 


41,000 
16,500 


3,160,000 
2,420,000 


More data on silicones are given 
in the section on electrical prop- 
erties. 

Phenolic resins—Although phe- 
nolics are among the most heat 
resistant resins, two major prob- 
lems in their use for low pressure 
laminates have been the water of 
condensation produced during 
polymerization and the difficulty 
in obtaining good adhesion to the 
glass fibers. These problems have 
been overcome to some extent by 
the use of phenolics in prepreg 
form. 

One of the most dramatic high 
temperature uses of phenolics has 
been in ablative types of missile 
hardware. For such uses the 
mechanism of decomposition of 
the resin is the most important 


criterion. Both high temperature 
conventional phenolics and _ the 
newer phenyl silanes have pro- 
vided optimum ablation rates (i.e., 
lowest erosion rates) at the high 
temperatures (3,000-25,000 F) and 
high gas velocities encountered 
for both reentry-type nose cones 
and other missile components, 
e.g., motor liners and exhaust 
cones. 

Both high silica glass and as- 
bestos felts and mats have been 
used as reinforcements. At the 
higher end of the temperature 
range (12,000-25,000 F), some re- 
ports indicate that organic rein- 
forcements such as nylon may 
provide optimum ablation rates. 


Electrical properties 


Industrial thermosetting lamin- 
ates (high pressure laminates) are 
the reinforced plastics most widely 
used for various types of electrical 
insulation, e.g., printed circuit 
bases, slot liners and arc barriers. 
The critical electrical uses for 
low pressure laminates are pri- 
marily in parts with structural 
as well as electrical requirements, 
such as aircraft radomes and 
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S—Effects of heat on dielectric constant and loss of four high temperature, reinforced plastics laminates, Tests 
were made at radar frequencies of 8000-10,000 me. (Military Handbook 17) 
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TABLE 3—TYPICAL PROPERTIES OF REINFORCED PLASTICS 





Material > 


Polyester (styrene or DAP monomer)* 


Preform 
(30% glass) 


Cloth Mat 
(12 ply, 181) (202) 


-| lsophthalic 
Polyester 
(mat)> 


Epoxy ‘ 
(7-12 ply, 
181) 


Phenolic | Silicone 
(12 ply, 181) (% in., 181) 





MECHANICAL PROPERTIES 
Ult Ten Str, 1000 psi...... 
Ten Mod of Elast, 10° psi 
Ult Elong, % 

Ult Flex Str, 1000 psi 
Flex Mod of Elast, 10° psi 
Compr Str, 1000 psi 
Compr Mod of Elast, 10° psi 
1zod Impact Str, ft-lb/in. notch 
Hardness 

Rockwell 

Barcol 


PHYSICAL PROPERTIES 
Specific Gravity 
Coef of Ther Exp, 10-° per °F 
Water Absorption (24 hr), % 
Flammability (<0.050 in.), ipm 


ELECTRICAL PROPERTIES 
Dielectric Constant 
60 Cps 
1000 Cps 
10° Cps 
Dissipation Factor 
60 Cps 
1000 Cps 
10® Cps 
Dielec Str (short time), v/mil 


D150 
D150 
D150 


D150 
D150 
D150 
D149 





19-28 
1.0-1.7 
1,8-2.2 
32-45 
1.0-1.5 
20-25 


8-25 
0.9-1.7 
1.2-2.3 

20-40 
1.0-2.5 
14.5-31 


25-55 
22-31 
17-18 

33-75 
2.0-3.8 

27.7-45 

10-20 7-15 9-15 

M80-120 
45-55 


M80-120 
40-55 


M100-120 
55-72 


1.7-2.0 
1.0-1.4 


1.15-2.2 

1.0-1.4 

0.2-2.0 
2.08 


1.6-2.0 


0.2-0.8 


1.0« 2.0« 


3.4-6.0 
3.4-5.8 
3.4-5.6 


0.01-0.05 

0.01-0.05 

0.01-0.03.... 
300-800 


18.5-23 
1.55 


35° 
1.32-1.54 


10-11 in.¢ 


1.5-2.2 


0.2-2.0 0.2 
2.0 


45-55 34-36 
2.0-3.0 28 


40-66 
3.0-4.5 


33-47 
2.6-3.2 
15-24 

2.5 


55-100 35-80 
3.0-4.6 3.0-4.0 
45-52 48-52 
3.0-4.5 a 
11-18 — 


M102-112 — - 
nas 75 


1.6-1.85 1.75-1.8 


0.03-0.5 
0.120 


0.02-0.07 0.3-0.6 


0.38 


3.9-4,2 
3,85-3.97 
0.020 
0.002 
725 





*Ranges include values obtainable in rigid, resilient and flexible types, oven cured. 


*Laminate same as that used for auto body, ie. 


1 ply O-C T-219B, 1% oz mat 
“Wet flex strength: 2-hr boil 
“Wet flex modulus: 2-hr water boil 
*Drop ball test, reverse impact strength 
from 9-in. height. 


31,000-33,500 psi. 


, 1 ply veil mat; 2 plies O-C T-219B, 1% 


1.1-1.5 x 10° psi. 
no break on reverse side when impacted with \%-lb steel ball 


‘Range includes values for wet or dry layup, oven cured. 


®Self-extinguishing types available. 


bLow pressure phenolic laminates are not commonly used for structural electrical applications. 


antennas. For these uses the 
primary electrical considerations 
are dielectric constant and loss 
tangent. In VHF and UHF integ- 
ral antennas, loss tangent alone 
is critical; in separate antenna 
housings or radomes, both loss 
and dielectric constant influence 
design. 

Table 3 shows typical electrical 
properties of polyester, epoxy, and 
silicone laminates. Factors affect- 
ing electrical properties are fre- 
quency, composition, moisture ab- 
sorption, weathering and temper- 
ature. 

In general, dielectric constant 
and loss tangent of low pressure 
laminates decrease with increas- 
ing frequency above the VHF 
range. At all frequencies, they 
generally increase with increasing 


temperature, although some lam- 
inates show a decrease in values 
at higher temperatures. Fig 8 
shows effects of heat on dielectric 
constant and loss tangent of sev- 
eral high temperature laminates. 

For structural electrical ap- 
plications, elevated temperatures 
are often encountered in service. 
Consequently, many of the mate- 
rials studied for these applica- 
tions have been high temperature 
resins. 

Polyesters—The ease of hand- 
ling of polyesters has made them 
highly desirable. The development 
of TAC-polyesters has provided 
relatively good heat resistance, 
though at some sacrifice in pro- 
cessability. 

Epoxies—Epoxy resins provide 
excellent electrical characteristics, 


oz mat; 


(except for a _ relatively high, 
but stable, dielectric constant), 
but heat resistance has been a 
limiting factor. The newer high 
temperature epoxies may be im- 
proved sufficiently to make them 
suitable. Epoxies have the addi- 
tional benefit of extremely low 
moisture absorption, but more 
important than the degree of ab- 
sorption is the effect of whatever 
moisture is absorbed on electrical 
properties. Data are limited in 
this area. 

Silicones—Silicone low pressure 
laminates offer excellent electrical 
properties, and retain these prop- 
erties to a considerable degree 
after exposure to both heat (see 
Fig 9) and moisture. For example, 
a typical original dielectric con- 
stant of 3.97 at 10° cps is reduced 
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9- Effects of heat on dielectric con- 
stant and dissipation factor of two 


silicone laminates. (Dow Corning Corp.) 


to 3.95 after 200 hr at 480 F, and 
increases to 4.07 after 24 hr in 
water; an original dissipation fac- 
tor of 0.002 at 10° is unchanged 
after 200 hr at 480 F, and in- 
creases to only 0.009 after 24-hr 
water immersion. 

The major limitations of 
cones have been their relatively 
low mechanical strengths and re- 
latively poor processability. Pro- 
cessability men- 
tioned previously may lead to their 
wider use, particularly in those 
applications where their strength 
high temperatures 
makes possible design strengths 
equal to or higher than those 
possible with materials that lose 


sili- 


improvements 


retention at 


strength more rapidly. 


Effects of 
chemicals and weather 


There are, of course, a variety 
of other properties which must be 
considered in selecting a low pres- 
sure reinforced plastic for a given 
application. Among the most im- 
portant of these are chemical re- 
sistance and weatherability. 

Essentially, both of these prop- 
erties are dependent on the resin 
used. A detailed discussion of the 
chemical resistance and weather- 
ability of the various resins used 
in low pressure laminates is be- 
yond the scope of this article. 

Chemical resistance is depend- 
many variables, such as 
type and concentration of reagent, 
duration of exposure 
one-side, splash, 


ent on 


type and 


(immersion, 


Weatherability is de- 
pendent on geographic location, 
angle of exposure, ozone con- 
centration in atmosphere, direc- 
tion of sun rays, etc. Although 
summary data on these properties 
are available from resin suppliers, 
final selection can usually only be 
made after service evaluation. 
Although the resin is of prim- 
ary importance, it is 
to keep in mind that the materials 
are composed of both reinforce- 
ment and resin. In low pressure 
reinforced plastics, chemical re- 
sistance and weatherability will 
be dependent solely on the resin 
only when the part is fabricated 
properly. Surface gel 
other provisions should be made 
to ensure that no reinforcing 
fiber appears on the 
Should a fiber “surface” it 
act as a wick for chemicals, and 
speed deterioration of the lamin- 


exposure. 


necessary 


coats or 


surface. 
will 


ate, 

Weathering can, in some cases, 
result in deterioration of the sur- 
face of properly made laminates 
to the extent that reinforcing 
fibers appear on the surface. Even 
in non-chemical exposures, such 
surface fibers may wick atmos- 
pheric moisture into the laminate, 
causing deterioration. 

In general, epoxies have the 
best chemical resistance of the low 
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THEY STICK! 


Dow Corning silicone adhesives form a | 
good bond with practically anything 
... even wet surfaces. They produce 
superior pressure-sensitive tapes with 
most backing materials . . . serve as in- 
dependent adhesives with no backing 
tape ... perform diverse functions in 
a multitude of other applications. 


Tapes utilizing these pressure-sensitive 
adhesives can be applied, and will stay 
applied, at temperatures —80 to 


500 F. Depending on the backing material, 


from 


such tapes are useful in a variety of end 


uses. Some of these include: electrical 
insulation in aircraft, ships, power plants, 
generators and appliances; bonding, splic- 
chemical 


(Cont. Pg. 2 


ing, and sealing; masking in 


milling; electroplating. 


More Coffee, Anyone? 


Ever wonder why the coffee served on 


many airliners today is prepared in 


seconds yet is tastier than 
ever? Well, here’s the answer, and it 


involves the contributions of three dif- 


just 


ferent companies. 

Permacel, manufacturer of of all 
kinds, developed a silicone rubber insulat- 
ing tape especially for sandwiching high 
temperature heater elements. Electrofilm, 
Inc., North Hollywood, California, used 
this tape in designing flexible, lightweight 
heating blankets. Nordskog Co., Van 
Nuys, California, adapted these blankets 
to their speedy “Little Jewel” hot liquid 


tapes 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
OR REFERENCE NUMBER ON READER SERVICE CARD 


sILICONE-GLASS 


GASKET 


““DOUBLE-DUTY”’ GASKETS 


Need a rigid gasket that will withstand 
high temperatures and high pressures, 
and also serve as a heat barrier? C&S 
Products, Detroit, recommends silicone- 
glass laminates. Here’s why. 


C & S Products manufactures the Blo-Core 
machine, a completely automatic unit for 
making resin-sand molds and cores used 
in the shell process of casting metals. In 
the Blo-Core a mix is 
forced by air through nozzles into a heated 
cavity known as the hot box. A lift cylin- 
der the mold the 
nozzles holding it there at high pressure. 


coated resin-sand 


raises cavity against 


dispenser that serves up steaming hot cof- 
fee, tea, or soup. 


In developing their PSR 2700 Heater Ele- 
ment for this application, Permacel engi- 
neers specified the sandwiching material be 
Silastic®, the Dow Corning silicone rubber. 
Reason: Silastic of- 
fers 
stability and resist- 
ance to oxidation; 
retains high insula- 
tion value and phys- 
ical strength in high 
temperature serv- 
ice. Silastic pro- 
vides long, reliable 
service. in applica- 
tions (Cont. Pg. 2) 


excellent heat 


In designing the unit, C & S engineers 
sought gasketing materials for the bottom 
of each nozzle that would best act as a 
seal to prevent metal to metal contact, act 
as a barrier to prevent heat transfer from 
cavity to the nozzle, and have high com- 
pressive strength as well as superior heat 
resistance to function properly. Naturally, 
a number of different materials were tested 
under these severe conditions. 

The C & S engineers specified 
the use of silicone-glass gaskets made by 
Taylor Fibre Co., Norristown, Pa. 


results: 


These washers made of woven glass fabric 
bonded with Dow Corning silicone lami- 
nating resins best withstood temperatures 
to 500 F and pressures to 15,000 psi. . 

retained highest strength and maintained 
No. 241 
PROPERTIES OF SILICONE-GLASS LAMINATES* 


Property 


positive pressure after exposure. 





Range 


Flexural strength, flatwise, psi, 
Ye-inch thickness 
Lengthwise 
Crosswise _.-... isles 
Izod impact strength, edgewise, 
ft-lb per inch notch 
Lengthwise 
Crosswise 
Bonding strength, Ibs., 
Ye-inch thickness 
Condition A 
Condition D-48/50 
Water Absorption, percent 


20,000-40,000 
18,000-33,000 


6.5-17.0 
5.5-14.0 


650-1100 
550-950 
0.05 





*As measured on samples Ve-inch thick. 
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STOPS THE SHAKES 


An example of how a silicone fluid’s 
retention of near-constant viscosity 
from —40 F to +400F helps increase 
the accuracy and reliability of super- 
sonic instruments is provided by Ge- 
nisco, Incorporated, Los Angeles. 


produces several types of her- 
sealed accelerometers which are 


Genisco 
metically 
standard equipment on several supersonic 
aircraft plus a variety of missiles of the 
Talos, Nike-Hercules and Bomarc types. 
Versions of their Model DDL (illustrated 
above) are designed to meet MIL-E-5400 
and MIL-E-5272 C 

To assure topmost accuracy and reliability, 


Genisco engineers immerse internal parts 


of the unit in low-viscosity Dow Corning 
200 Fluid. This silicone fluid helps the 
instrument to withstand 40 G’s shock on 
the nonsensitive axes and 100% overload 
on the sensitive axis. 

The accelerometer’s operating character- 
istics are virtually constant over a temper- 
+275 F. Vibra- 
tion-induced resonance of internal parts has 
been reduced to an absolute minimum. 
The parts can withstand 10G vibration 
without interrupting electrical continuity. 


ature span from —65 F to 


Dow Corning silicone fluid further com- 
plements the design and aids reliability by 
keeping the unit’s potentiometer cool and 
lubricated so that operational life is in 
excess of 3 million complete cycles. No. 243 





ADHESIVES (Continued) 
Silicone adhesives are used alone, too. For 
example they've been successful in fasten- 
ing electronic components together; coat- 
ing ductwork in aircraft, in combination 
with asbestos fibers for thermal insulation: 
sealing the ends of heating elements in 
appliances; bonding aluminum foil to itself 
for use in cryogenic systems; bonding mica 
and asbestos panelboard; bonding Silastic 
to the coils of electrical equipment; assem- 
aircraft parts or electronic 
No. 244 


bling small 


components. 


( Continued ) 


SILASTIC 
such as this because it 
tinuous operation from —130 F to over 
500 F, and intermittent exposure to 600 F. 


withstands con- 


Because the metallic heating elements are 
completely enveloped and bonded between 
layers of Silastic-coated glass cloth, Per- 
macel’s PSR Heater Elements withstand 
moisture, ozone, most acids and corrosive 
cleaners, vibration and shock — provide 
longer service, tastier foods — are designed 
for other industrial applications. No. 242 


| new literature 
and technical data 
on silicones 


Exactly What To Expect of Silastic when it's 
exposed to heat is thoroughly discussed in a 
new data sheet. The effects of high temperatures, 
heat aging, contact with flame, and other ad- 
verse service conditions on Silastic are reported 
in this valuable reference sheet. Also included 
are thermal properties of interest to designers 
of rubbery parts and components. No. 245 


All Silicone Potting and Encapsulating materials 
are reviewed in a comprehensive summary re- 
printed from the Research and Development 
Handbook of Space Aeronautics. An easy-to 
read table lists uses and engineering data on 
various physical forms of silicone potting and 
encapsulating materials including rigid, elasto- 
meric, gel, greaselike, and fluid dielectrics. The 
table and concise descriptions are 


No. 246 


expansive 
available for your reference. 


Rubber From Rock, a full color sound movie, 
points up ways you can use silicone rubber to 
improve performance and design of mechanical 
and electrical equipment. It explains how Sil- 
astic, the Dow Corning silicone rubber made 
from quartzite, retains its rubber-like properties 
from —130 to over 500F in automotive, air- 
craft and industrial applications. No. 247 


Designs on the Moon. Created specifically to 
meet the informational needs of rocket and 
missile designers, an illustrated brochure des- 
cribes the finest in silicone materials — rigid, 
rubbery, fluid and dielectric. Whether you're 
concerned with nose cones, guidance frames, 
propulsion, or ground supports, your most rapid 
progress toward miniaturization, weight reduc- 
tion, and reliable performance may result from 
specifying silicone products. No. 248 


Do You Know How silicone resins, rubber, oils 
and greases are being used to advantage in 
appliances? A six-page reprint from Electrical 
Manufacturing relates how extreme temperature 
resistance properties of silicones have been 
used in the designs of toasters, refrigerators, 
irons, portable power tools, percolators and 
other appliances. No. 249 


Compiled for Advanced Research and develop- 
ment engineers, an eight page reference pro- 
vides a convenient guide to selecting the most 
suitable silicone fluid medium when designing 
damping, springing, coupling and related 
mechanical devices. Includes tables, graphs and 
detailed information about properties that en- 
able Dow Corning silicone fluids to increase 
efficiency of existing designs and make possible 
new design changes. No. 250 
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Resistance of Titanium to Chemical Corrosion* 





Chemical 


Corrosion 
Rate, ipy 


Chemical 


Corrosion 
Rate, ipy 








ACIDS 


SALTS 





Acetic 

Acetic-Glacial (liquid) 
Acetic-Glacial (vapor) 
Aqua Regia 


Boric 
Chromic. . 
Citric 
Formic 


Hydriodic 


Hydrobromic 
Hydrochloric 


Hydrochloric (1% CuSO.) 
Hydrochloric (5% CuSO.) 
Hydrochloric (1% CrO s) 

Hydrochloric (1% HNO s) 
Hydrochloric (5% HNO ») 


Hydrochloric (10% HNO) 
Hydrofluoric 


Hydrofluoric- Nitric 
Lactic és 

Nitric 

Nitric (2% HCI) 

Nitric, Red Fuming (liquid or vapor). . 
Nitric, White Fuming ene or vapor) 
Oxalic 

Phosphoric 


Phosphoric + Copper Sulfate. 
Phosphoric-Sulfuric 


Phosphoric-Sulfuric + Copper Sulfate 


Sulfuric 


Sulfuric (1% CuSO.) 


Sulfuric (10% CuSO.) 
Sulfuric (20% CuSO.) 
Sulfuric (1% CrOs) 


Sulfurous. . 


— 











Aluminum Chloride 

Aluminum Fluoride......... 
Aluminum Nitrate.......... 
Aluminum Sulfate 

Aluminum Sulfate (1% H2SO d 
Aluminum Sulfate (1% Na2COs) 
Ammonium Hydroxide (liquid)... . 
Ammonium Perchlorate 
Ammonium Sulfate (0.5% H»SO R) 
Ammonium Sulfate (5% H 2S0.) 
Calcium Hydroxide. 


Copper Cyanide (Plating Sol'n) 
Copper Nitrate 

Copper Sulfate Cx! H2S04) 
Cupric Chloride. . 

Ferric Chioride 

Ferrous Sulfate. . 

Lead Acetate... 

Potassium Bromide 
Potassium Chloride 
Potassium Ferricyanide 
Potassium lodide. 

Pot Per 

Sodium Acetate 

Sodium Aluminate 

Sodium Bifluoride. . 
Sodium Bisulfate. . 





Sodium Bisulfite. . 
Sodium Carbonate 
Sodium Chlorate 


Sodium Chioride (salt we. 
Sodium Chloride. 

Sodium Citrate....... 
Sodium Cyanide 

Sodium Dichromate....... 
Sodium Fluoride......... 
Sodium Hypochlorite... . 
Sodium Nitrate 

Sodium Nitrite. . 

Sodium Phosphate 
Sodium Silicate 

Sodium Sulfate. 


Sodium Sulfide 
Sodium Sulfite 


Sodium Thiosulfate. . . 
Sodium Thiosulfate (20% acetic acid) 
Stannic Chloride. 





Sulfur Chioride 

Sulfur Monochloride . 
Titanium Tetrachloride 
Zinc Chioride. . ... 
Zine Sulfate. 








MISCELLANEOUS 


Benzene (Liquid) 

Bromine Water. 

Carbon Tetrachloride (liquid). . 
Carbon Tetrachloride (vapor) 

Ethyl Alcohol (liquid). . 

lodine in Alcohol 

lodine in Water + Potassium lodide 
Phenol 

Potassium Hydroxide. . . 


Sodium Hydroxide 


0.108 
Nil 











aCommercially pure grade. Neg = 
Titanium Metals Corp. of America. 


Source: 


negligible, Diss = dissolved. 


>*SHCl!: 1HNOs. ‘LHF: 15HNOs. 
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All HARSHAW Nickel and | Copper Plating Processes 
Operate Successfully } with Either 


CATHODE MOVEMENT 


AIR AGITATION! 


Harshaw Nubrite Bright Nickel 

Harshaw Perglow-(Airglow) Bright Nickel 
Harshaw Perflow Semi-Bright Nickel 
Harshaw Perflow-Perglow Duplex Nickel 


Harshaw Cynorex Cyanide Bright Copper The 
Harshaw Cuprex Acid Bright Copper Loan 


All Harshaw processes have been highly successful in their ° 
operation with mechanical agitation. Where particular condi- Chemical Company 

tions have dictated the need for Air Agitation, Harshaw proc- 1945 EAST $7th STREET + CLEVELAND 6, OHIO 
esses are operated very effectively with beneficial results. Chicago 32, lil. + Cincinnati 13, Ohio + Cleveland 6, Ohio + Detroit 28, Mich. 
If your requirements indicate that Air Agitation will Houston 11, Texas + Los Angeles 22, Calif. + Philadelphia 48, Pa. + Pittsburgh 
benefit you, Harshaw is prepared to offer a suitable process. 22, Pa. + Hastings-On-Hudsor 6, N. Y. 


For more information, turn to Reader Service cord, circle No. 332 
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..- AT A GLANCE 


A new type of automobile seat combines metal springs and urethane foam 
in one integral unit. According to the developer, the seat provides “the best features 
of spring construction with the design advantages of urethane foam, at lower cost.” 
Source: Reynolds Chemical Products Div., Stubnitz-Greene Corp. 


Electronic miniaturization has taken another step forward with the development 
of the Micro-circuit—a unit smaller than a postage stamp yet capable of providing 
resistance, capacitance and inductance. The units consist of very thin (200-2000 
angstrom units) layers of nickel-chromium, tantalum, tungsten or other conductive 
alloys vacuum deposited on a tiny glass substrate. For use as a capacitor, thin films 
of various oxides are used. Glass was selected for the substrate in preference to 
ceramics or plastics because of its good structural strength and smooth surface. 


Source: International Resistance Co. 


Hundreds of tiny stainless steel tubes wil! play a key role in the operation of the 
Air Force’s first nuclear power plant. Heart of the system is the fuel “core” made 
up of thin wall, 14-in. dia tubes. The wall of each tube consists of three layers: an 
inner and outer stainless steel cladding and an interior of uranium oxide mixed 


with stainless steel powder. The tubes are treated so that the three layers fuse 
together into a single substance. 


Source: Nuclear Div., Martin Co. 


Tungsten coatings are protecting graphite rocket nozzles at temperatures up 
to 5500 F. Originally, it was felt that a rhenium undercoat was necessary to reduce 
the formation of tungsten carbide which has a lower melting point (4500 F) than 
pure tungsten (6100 F). However, rhenium’s high cost and limited supply led to 
the selection of a tantalum undercoat. Further tests showed that by applying the 
tungsten with the plasma arc technique, undercoats could be eliminated altogether 
because the coating particles have a higher density and form a better bond to 
the graphite. 

Source: Linde Co., Div of Union Carbide Co. 


Aluminum applications in automobiles continue to increase. This year, each 
new car will use an average of 56.2 lb, up more than 10% from last year’s 49.6 lb. 
Two of the latest applications are Corvair’s 6-cylinder engine and Pontiac’s inte- 
grated wheel hub and brake drum. By 1961, aluminum is expected to be used for 


mufflers, bumpers and radiators. 
Source: Kaiser Aluminum & Chemical Corp. 


Simulated ‘porpoise skin’ may someday increase submarine speeds to 180 
knots (about 207 mph). The skin, which is actually a rubber coating, is said to 
reduce drag due to turbulence by as much as 90%. The coating consists of a thin 
rubber layer supported by many tiny rubber pillars which are interconnected by a 
series of channels containing a freely flowing viscous liquid. When turbulence occurs, 
the liquid flows inside the coating and dampens the turbulence. 


Source: U. S. Rubber Co.; coating invented by Dr. Max O. Kramer, Coleman-Kramer, Inc. 
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Tempering temperature’s temper 


Pica of 2000+ deg. F. is generated in a supersonic jet’s 
tailpipe. So is extreme vibration. 

By far the best alloy tested for this critical component is 
MULTIMET alloy—one of 12 HAYNEs alloys helping 
combat heat, stress, and erosion in the jet engine, missile, 
and rocket field. 

Haynes alloys are relied on for use in afterburners, turbine 
blades, nozzle vanes, and many other high-temperature 
parts. All 12 Haynes high-temperature alloys are 
production alloys and are readily available. Some are 
vacuum melted. Some air melted. Some are cast, 
some wrought, some are produced in both forms. 


Complete vacuum melting equipment is part 


of HAYNES STELLITE’s modern plant facili- HAYNES STELLITE COMPANY 
ties. For full details, write for 48-page de- Division of Union Carbide Corporation , ; 
scriptive booklet Kokomo, Indiana Up} Site) ..| 


(oy Vr dsiip)a 
Address inquiries to Haynes Stellite Company, 420 Lexington Avenue, New York 17, N. Y. (EM 


“Haynes,” “Multimet,” and “Union Carbide” are registered trade-marks of Union Carbide Corporations 


For more information. turn to Reader Service card, circle No. 402 
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Broad view of the power tunnel under construction shows a poured 
concrete vertical wall at the right and part of the mobile scaffold at the 
left. The black band running between is the asphalt-covered strip of 


sheet lead. 


Lead Sheet Forms 
Lubricating Seal 


at concrete joints of 
water conduits 


@ Lead sheet plays an interesting role in the fabri- 
cation of the 66-ft high, 44-ft wide conduits that will 
carry water diverted from the Niagara River to the 
Niagara Power Project. Massive sections of the wall 
are being poured at each stop of a mobile scaffold 
which carries concrete forms on either side. 

Sheet lead is placed in the right-angle butt joint 
formed between the vertical concrete wall sections 
and the flat concrete base. In addition to acting as 
a water seal for the joint, the lead serves as lubri- 
cant during wall movements due to stress induced 
by contraction or expansion of the formed concrete. 

Lead was one of several materials that were suit- 
able from the standpoint of high malleability and 
lack of resilience. Further study, however, singled 
out lead as the final selection because of its lubricity 
and ability to carry the design loads. Additional 
advantages were gained because lead is easily cut 
and worked, and is low in cost. 

These pictures of the Niagara Power Tunnel were 
supplied by Lead Industries Assn. 
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Strips of lead sheeting are cut into 
10-ft lengths and placed, with ends 
butted, over the surfaces that have been 
painted with an asphalt emulsion. The 
lead sheeting is 2 ft wide, 1/16 in. 
thick and weighs 4 lb per sq ft. 
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Protective coating of asphalt emulsion is applied to 
the lead strips to prevent reaction with the free lime 
in the curing cement. The total lead used on both sides 
would form a continuous strip over 16.5 miles long and 
weighing 352 tons. 


Gridwork of steel 
reinforcing bars is 
anchored in the rock 
wall and the mobile 
scaffolding rig is 
moved up prepara- 
tory to pouring an- 
other concrete wali 
section on top of the 
asphalt-covered lead 
lubricating seal. 
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Corrosion resistance 


Platinum itself is virtually unaffected by 
all acids except 1) combinations in which 
hydrochloric acid or chlorine are present 
under oxidizing conditions, and 2) slight 
attack by concentrated sulfuric acid at ele- 
vated temperatures. It resists most oxides, 
alkalis and salts, and is unaffected by 
liquid and solid organic materials. However, 
it is subject, in reducing atmospheres, to 
formation of low melting alloys or com- 
pounds with metals such as lead, zine and 
antimony. 

Other members of the platinum family 
are also highly corrosion resistant. Iridium 
is the most corrosion resistant element 
known and, in compact form, is insoluble 
in all acids, including aqua regia. Rhodium 
is also highly resistant to acid attack. Palla- 
dium is not as corrosion resistant as plati- 
num but, because of its lower cost, is widely 
used for selected applications. 


1. Crucibles of platinum are familiar in the laboratory. Not so 
familiar: their use for growing large (up to 30 lb and 12 in. dia) 
single crystals of various salts. 

2. Spinnerettes or multiple extrusion dies, used to spin rayon fila- 
ment, must withstand erosive and corrosive action of cellulose and 
coagulating solutions. Die may have 30,000 orifices as small as 0,002 
in. dia, with a tolerance of 0.0001 in. The alloys 30:70 platinum- 
gold or 90:10 platinum-ruthenium are usually used. The platinum- 
gold alloy can be age hardened after forming to increase erosion 
resistance. 

3. Equipment for molten glass requires platinum, since it is the 
only metal free from attack by molten glass, does not contaminate 
the product, and has sufficient strength at elevated temperatures. 
Some uses: sheathed refractories, pots, paddles, pouring spouts and 
bushings. A 10% rhodium alloy is used for greater hot strength in 
bushings. (At 1830 F, tensile strength of platinum is 4500 psi; of 
platinum-10% rhodium, about 14,000 psi.) 

4. Glass-to-metal seals often use platinum because its coefficient 
of expansion is the same as that of many types of glass—especially 
when resistance to corrosion and high temperatures is also needed. 





Catalysis 

The platinum metals offer several dis- 
tinct advantages over other metals: 1) 
sometimes they are the only effective cata- 
lyst; 2) chemical reactions proceed at a 
good rate at lower temperatures and pres- 
sures, making possible less expensive plant 
design; 3) their excellent stability keeps 
downtime and maintenance to a minimum; 
4) since metal losses due to attrition or 
loss in the product stream are normally 
small, product purity is high; and 5) the 
spent catalyst can be recovered and reused 
at nominal cost. 
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1. Supported platinum catalysts are used to reform molecules in 
gasoline stocks to increase octane rating. 

2. Precious metal catalysts are used to form or modify complex 
organic molecules in production of vitamins, antibiotics, steriods, etc. 

3. A platinum or platinum-rhodium gauze is used in the oxidation 
of ammonia vapor in practically all nitric acid production. (Approx- 
imately 50 tons of acid are produced from each ounce of platinum 
gauze before the gauze becomes ineffective.) 





Ammonia oxidation gauze, measuring almost 


woven of a platinum-rhodium alloy. 
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Where To Use 


Platinum 
Group 
Metals 


These precious metals and 
their alloys may be cheaper 
than you realize—if you 
think in terms of their 
long life, their ease of 
fabrication, and their 

high recovery rate. 


by S. S. Rice, Chief Metallurgist, 
J. Bishop & Co.* 


10 ft in dia, has been 
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Resistance to surface film formation 


(plus high temperature stability) 


Platinum and rhodium are virtually free 
from oxide or other surface film formation. 
Other members of group show only small 
amounts of surface oxide formation over 
narrow and specific temperature ranges. As 
a result, these metals and their alloys are 
applied where a bright metallic surface 
must be maintained during long exposure 
to oxidizing and tarnishing environments. 
In addition, platinum and rhodium, as they 
approach their melting points, show little 


1. Electrodes of platinum serve as insoluble anodes under a wide 
range of conditions. Platinum has often replaced graphite to elimi- 
nate anode-cathode gap changes and erosion contaminants, and to 
increase impact resistance and current densities. 

2. Cathodic protection of ships against salt water corrosion can 
be obtained by passing a controlled electric current from a small 
platinum anode through the sea to the hull. 

3. Platinum cladding 0.00001 in. to 0.01 in. thick over titanium 
provides an electrode with the characteristics of platinum at less 
cost. Should cladding break, titanium will not usually corrode and 
there is no measurable change in anode activity. Alternative base 


weight loss due to formation of volatile 
oxides. 


metals: tantalum, columbium and zirconium. 

4. Electrical contacts must carry current without overheating, 
interrupt a circuit without excessive deterioration, and in many 
cases maintain low and constant contact resistance. Contacts of 
platinum are used in telegraph transmitters, alarm systems and 
temperature controllers; palladium in telephone relay contacts; 
platinum-iridium in sliding contacts for wear resistance; and rho- 
dium or rhodium plate in RF circuits as well as sliding contacts. 





Other important uses 


Hydrogen diffusion 

Palladium can absorb and diffuse large amounts of hydrogen. Selective absorption and diffusion of 
hydrogen through a palladium membrane is used in hydrogen determinations, gas separation, and 
preparation of pure hydrogen. 


Magnetic materials 

Platinum-cobalt alloys are well known for their magnetic properties. The alloy containing 76.7% 
platinum and 23.3% cobalt by weight (or 50 at. % each of platinum and cobalt), when properly 
heat treated, is an extremely powerful permanent magnet. Exhibiting a very high coercive force 
and maximum energy product, it offers a BH (max) of 9.2 x 10° gauss-oersteds, almost twice that 
of Alnico V. It is comparatively workable before heat treatment. 


Resistance to high temperatures 

Platinum metals serve as protective coatings for missile nose cones, jet engine fuel nozzles, and 
tungsten and molybdenum. More familiarly, they are used in furnace windings and ignition systems 
which must perform reliably for long times at high temperatures. 


Temperature measurement 
1. Thermocouple combination of platinum-10% rhodium and platinum-13% rhodium is well 
known. It provides continuous service up to 2550 F, intermittent service to 2900 F, and can be used 
for quick immersion at 3100 F. The combination of platinum-5% rhodium and platinum-20% rhodium 
provides continuous service to 3100 F and has an absolute limit of 3315 F for single determinations. 
2. Resistance wires of platinum form the heart of high temperature resistance thermometers. 


Alloying to increase corrosion resistance 

Dr. M. Stern of Union Carbide Metals Co. found that the introduction of as little as 0.1 wt % 
palladium to titanium reduces the corrosion potential of titanium by 98%. Russian workers say 
the addition of small amounts (0.1-0.9%) of platinum and palladium to types 302 and 446 stainless 
steels greatly increases their resistance to sulfuric acid. 





rials; they are, at times, the only 
materials that can meet the serv- 
ice requirements; and, despite 
their initial high cost, they are 
often the most economical choice. 

The economies realized with 
the platinum metals are a result 
of their ease of fabrication, their 


million troy ounces to over 1 mil- 
lion troy ounces. 

This increase in popularity can 
be attributed to increased aware- 
ness by engineers of three fac- 
tors: the platinum group metals 
frequently offer properties supe- 
rior to those of competitive mate- 


@ Platinum and the platinum 
group metals—palladium, iridium, 
ruthenium, and osmium — have 
graduated from the chemical lab- 
oratory and are now widely ac- 
cepted industrial metals. Since 
World War II, annual world pro- 
duction has increased from 1% 


* The author is now associated with Bridgeport Brass Co. 
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Tensile strength at room temperature. 


extended service life, and the high 
recovery rate possible by refining 
the used metal. For example, 
approximately 99% of returned 
platinum is recoverable, with the 
recovery cost set at less than 4% 
of the market value. Because of 
price increases, the platinum user 
often receives more for the worn 
equipment than it originally cost. 
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Both platinum and palladium 
can be worked by normal metal 
working processes. Iridium and 
rhodium are worked only with 
difficulty, and osmium and ruthe- 
nium are practically unworkable, 
although all four metals can be 
alloyed with platinum and palla- 
dium to provide easily fabricated 
alloys with a wide range of prop- 





Tensile strength at 2000 F. 


erties. The accompanying table 
shows some physical and mechani- 
cal properties of the platinum 
group metals and certain of their 
alloys. 

All metal forms, from castings 
to sheet products, are available. 
Expanded metal, fine wire (as 
small as 0.00004 in. dia), foil, 
tubing, etc. are easily produced. 


PHYSICAL AND MECHANICAL PROPERTIES OF PLATINUM GROUP METALS 





Platinum 
(physically 
pure) Palladium 


95 Pt, 90 Pt, 80 Pt, 


iridium Rhodium | Ruthenium Osmium 15 Ir 10 Ir 20 Ir 





Density (68 F), Ib/cu in. 0.775 0.434 | 0.813 0.449 0.441 0.813 0.776 0.778 | 0.781 

Melting Point, F 3216 2826 | 4449 | 3571 4350 (approx) | 4892 © 3227-3245 | 3236-3272 | 3290-3362 

Ther Cond (32-212 F), Btu/ft/in./°F/hr... 480 493 406 | 618 2150 1220 

Ther Coef of Exp (32-212 F), 10-* per °F 4.94 6.50 3.61 | 46 5.33 3.33 4.94 (68 F) 

Spec Ht, Btu/Ib/°F 
3 a 0.0315 
212 F : 0.0325 

Elec Res, ohms/cir mil-ft 
32 F 58.86 60.0 30.1 54 _ — 
68F.... 63.60 64.8 | - 57.1 114 150 192 
| See 81.90 . —_ 

Mean Temp Coef of Res 
(32-212 F), per °F 

Tensile Strength, 1000 psi 
Annealed . 17-19* 
50% Reduction 34> 

Vickers Hardness * 
a ’ 45 49 183 147 231 362 _ 
Annealed. .... 42 46 189 144 310 381 78 110 — 
50% Reduction 106 18 = =6| §=«635) 401 149 215 245 


*Comparable value for chemically pure grade: 35,000 psi. 


0.0309 


0.0584 (0.0307(68F), 0.058 
. 0.0314 


0.00392 0.0037 0.00392 | 0.00457 0.0042 0.0019 0.0012 0.0008 


| a 80 40 5 | 9 
| 360 . 70 95 150 











aComparable value for chemically pure grade: 20-23,000 psi. 
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BH(mox), 10° gouss—oersted 








Maximum energy products (BH....). 


CONTACTS 


Contacts of gold-faced pal 
ladium alloy are used in this 
relay. 

Potter and Brumfield 


AND SOME OF THEIR ALLOYS 





75 Pt, 95 Pt, 
25 Ir 5 Rh 


90 Pt, 
10 Rh 


80 Pt, 


60 Pd, 
20 Rh 


40 Cu 





0.783 | 0.746 | 0.722 | 0.67 | 0.747 | 0.722 | 0.408 0.383 
3398-3470} 3308 | 3362 | 3452 | — | — _ | 2426-2534 2185-2235 


| aa ne a 


114.0 _ _ | 210 (ana. and quenched) 
252 


198 | 105 


115.2 124.8 189 


21 (aged) 


258 | 


0.0006 | 0.0015 | 0.00085 | 0.00083 | 0.00002 0.00032 (ann.) 


(8-212°F)|(8-212°F) 0.000224 (ordered) 
ma | 2B i aw 70 60 85 4 82 


170 70 |) 84 130 115 | 150 100 193 


0.0017 | 0.0014 





69 oT 0 | 125 | 173 89 99 
Se TE Se 215 TE a 250 





*Similar to Brinell: 10-mm ball, 3000-kg load. 


Serfass Corp. 
Tube cluster of palladium-silver 
forms the heart of a hydrogen puri- 
fication unit. 
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Chance Vought’s new F8U-2N Crusader will be first production Comparison of old and new harness sys- 
aircraft to incorporate lightweight, compact harness system. tems. Molding of harness in glass cloth- 
polyester resin sheath cuts weight by 10 


to 15%, space by 30 to 40%. 
I y 5 


= ently being used, it is expected 
Glass-Reinforced that other materials such as sili- 


cone, phenolic and epoxy resins 


Plastic Harness Cover will be practical, depending on 


the ambient temperature expected. 

drastically cuts wiring weight and space How it compares | 
The new harness system will 

have its first service application 

@ A new wire harness designed How harness is made in Vought’s new F8U-2N, where 
to eliminate many _ electrical, The harness is formed by it will provide al0 to 15% weight 
weight and space problems in air- wrapping the preimpregnated saving and a 30 to 40% volume 
craft and missiles has been de- cloth around the wires and mold- reduction over conventional har- 
veloped by Chance Vought Air- ing the entire assembly under ness designs. For example, a con- 
craft, of Dallas. In the new har- heat and pressure. Most of the ventional harness consisting of 
ness, bundles of Teflon-insulated resin stays in the surface layer; 360 wires of a given gage forms 
wires are completely encased in a however, some of it penetrates a bundle 25% in. in dia or, if 
tough, rigid and compact cover of between individual wires. Although divided into six smaller bundles, 
polyester-impregnated glass cloth. a polyester impregnant is pres- a package 3% in. deep by 214 in. 


Flexible takeoffs of vinyl, Teflon or rubber aid joining of main harness with connectors and secondary harnesses. 
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and temperatures. No damage 
occurs when 22-gage wire rated 
at 5 amp is overloaded to 25 amp 
for 2 min. 

Tests show that if an individual 
wire is overloaded because of 
equipment failure it will invari- 
ably fail outside the molded sec- 
tion. Fire hazard is lessened and 
the trouble spot is easy to locate. 

The molded harness can be de- 
signed much like a_ structural 
member into an aircraft or mis- 
sile (it also can be molded into 
the form of an external aerody- 
namic fairing). Location of the 
harness can be predicted with a 
few hundredths of an inch, an 
accuracy impossible with conven- 
tional loose wire harnesses which 


wide. In contrast, the same num- 
ber of wires of the same gage can 
be carried in a molded harness 
section only 15g in. deep by 11% 
in. wide. At present, the molded 
harness is mainly used for rout- 
ing main bundles, and appears to 
be most practical for large bundles 
carrying more than 40 to 50 wires. 

In addition to its weight and 
space savings, the new system is 
expected to eliminate the prob- 
lems of chafing, broken wires, 
accidental damage, and the effects 
of vibration (harnesses have been 
vibrated from 5 to 500 cps at 10 
g’s for 3 hr without failure). 
Furthermore, wires encased in 
the molded harness can withstand 
much higher electrical overloads 


are snaked through aircraft in- 
teriors. Extra wires can be in- 
cluded in the molded harness as 
spares or to provide for installa- 
tion of additional equipment. 
Where a group of wires divide off 
the main bundle a flexible takeoff 
of vinyl, Teflon or rubber tubing 
can be incorporated. 
Other uses expected 

In addition to aircraft and mis- 
siles, the new harness is also ex- 
pected to have application in com- 
puters and other high-density 
electronic equipment, as well as 
for external wiring for factories, 
offices and homes. Applications 
are also envisioned for surface 
ships, submarines, tanks, automo- 
biles and earthmoving machines. 





Change of Welding Electrode 
Lengthens Grab Bucket Life 


@ This grab bucket is used to extract. crushed rock from a canal bed. 
Welding of the austenitic manganese steel points to the 1020 carbon 
steel plate teeth was formerly done with an electrode of the 300 series 
stainless steel group. Best life was 2 to 3 weeks. When electrodes of 
nickel-manganese-iron alloy (Wall Colmonoy Walmang No. 3) were 
substituted, point life increased to 4 to 6 weeks. The electrodes were 
applied by d.c. electric arc welding with reverse polarity. The operation 
proved less expensive and less time-consuming than formerly. Over- 
laying the point surface with a hardsurfacing electrode also increased 
service life by reducing abrasive wear. Photo at the right shows the 
neat joint and the hardsurfaced tip. 
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Fiberglass Insulates 
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Cleaning Problem? 
SONOCE/. 


Ultrasonic Cleaners by 


BRANSON 


may be your answer! 


¥a-gallon and larger 
benchtop models, and 
(illustrated) 5- and 12- 
gallon self-contained 
rollaround units. 
Bulletin $-509, $-217B 


Built-in cabinet-type wash- 
and-rinse cleaning systems. 


Bulletin S-233A 


Modular cabinet-type systems with 
Cleaning, Filter / Heater / Recirculator, 
Rinsing, and Drying units 

a Bulletin $-236 


‘A 


¥ 


Custom-engi- 
neered cleaning 
installations: for 
batch and con- 
veyorized clean- 
ing, and for con- 
tinuous-flow 
Cleaning in strip 
and wire mills 
Bulletin S-235 


Branson offers experienced counsel in 
adapting the flexibility of SONOGEN® 
Ultrasonic Cleaning Equipment to your 
needs. Tell us the problem, and we'll 
follow through from planning and in- 
Stallation to maintenance, with factory- 
trained specialists available nationwide 


Send Coupon to BRANSON ULTRASONIC CORPORATION 
17 Brown House Road, Stamford, Connecticut 


BRANSON: Send SONOGEN® Bulletin 


NAME 
IRM 


ADDRESS 


Fer more information, circle No. 386 
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Flexible hose (upper left) allows Jupiter engine to be tested on pivots 
where the thrust can be measured without the drag caused by rigid piping. 


Stainless-Teflon Hose Is Flexible 


A relatively new type of flexible 
hose, consisting of a TFE-glass 
laminated inner core and stainless 
steel wire reinforcement, is being 
used for a variety of applications 
in advanced aircraft and missiles, 
ard] in the petroleum, chemical and 
steel industries. 

The hose, which has a bend radius 
of only three times its i.d., is ca- 
pable of operating at temperatures 
ranging from —65 to 400 F and is 
available in diameters up to 2 in. 
It is currently being used to convey 
corrosive fluids under high pres- 
sure in Thor, Jupiter, Redstone, 
Juno and Atlas missiles; to convey 
air, hot water, steam and oxygen 
in open hearth furnaces; and to 
carry steam to platen presses used 
in the manufacture of rubber tires, 
automotive trim and footwear. 

According to Titeflex, Inc., the 
hose gets its exceptional flexibility 
and corrosion resistance from a 
unique manufacturing technique. 
Unlike most Teflon hose, the inner 
core is not extruded. Instead, un- 
sintered TFE tape and TFE-im- 
pregnated glass tape are wrapped 
and fed into a die which forms 
the laminated structure into helical 
convolutions (see accompanying pho- 
tos). The structure is cured in an 
electric oven and water quenched. 
Type 304 stainless wire braiding is 
then applied. 


Aluminum Linings 
Now Used in Trawlers 


Aluminum is now being used in 
place of wood for hold linings and 
pen boards in fishing trawlers. 

According to Kaiser Aluminum & 


ENGINEERING 


1 TFE tape and TFE-coated glass 
fiber tape are wrapped around man- 
drel, cured and fused into... 


2... «+ imner core which is . . 


3... covered with braided stain- 
less steel wire. 
Sete: 





For more information, turn to Reader Service card, circle No. 464 
“MITE LIGHY 
CAGNESIUP 


WHITE METAL 
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a PARTS - SEALS «+ COMPONENTS 


see WHITE METAL 


for your complex 
MAGNESIUM alloy 


EXTRUSIONS 


WHITE METAL and WHITE METAL alone . . . has the engineering 
experience and integrated magnesium facilities to turn many “impos- 
sible’ designs into reliable, spec-meeting extrusions . at lower cost 
Versatile WHITE METAL magnesium gives you a virtually . 
unlimited choice: any length, any shape, any alloy, any 

finish 

Call on our Sales Engineers for help in solving your 

complex shape problems No obligation, of course 

WRITE, WIRE OR PHONE TODAY! 

Send for fact-filled brochure on properties, uses, etc. 

of WHITELIGHT MAGNESIUM. 


avav HITE METAL ROLLING & STAMPING CORP. 
102 Moultrie St., Brooklyn 22, N. Y. * Phone EV 9-4134 
Plants: Warsaw, Indiana and Brooklyn, N. Y. 
One of the World's Largest Producers of Magnesium Alloy Mill & Finished Products 








G ACE FABRICATED 
PLASTIC PARTS 


' COMPOUNDING 
rechmijes , MOLDING 
— LATHE CUTTING 
in METAL BONDING 


If the seal or part, or component you need can 
best serve by being made of natural, synthetic or 
silicone . . . count on Goshen. Exclusive techniques 
developed here at GRC are available for fabri- 
cating to meet your strictest specifications, and for 
advance testing under many types of near-field 
conditions. Let us know your requirements. 











FAST SERVICE —LOW COST ALS 
SIZES: Ye" to 2%’ — LENGTHS: \;,’" to 9” 0 Ss | far L 


New e-x-p-a-n-d-e-d production facilities now 
w Friction 


ive you ACE PRECISION on all s of scre aw 
eae Saat en Mecmswen ~~ || ys «= terraseats (loortuse “oy Friston, 


machine centerless ground parts and special 
- CHECKS 
shapes ... all colors... all materials. NAME PLATES é 
e Unt 0-RINGS _] GROMMETS 


Write, wire, phone for samples, prices and bulletin 
F listing stock items. Send specifications or biue~ 
prints for prompt quotations on specials. . 


ACE PLASTIC COMPANY 


91-48 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 


STRIPS 
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Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 

The price is right! Only 35¢ for each reprint; 40¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
you want. FOREIGN ORDERS MUST BE ACCOMPANIED BY 
PAYMENT! 

Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00* per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


v Quantity @ 35¢ each Mechanical Tubing 


Joining & Fastening Plastics 
Aluminum Alloy Castings 

Thermal Insulation Materials 

New Developments in Ceramics 
Designing with Heat Treated Steels 
Porcelain Enamels, Ceramic Coatings 
Paper as an Engineering Materia! 
Designing Metal Stampings 

Sleeve Bearing Materia!s 

Sheet Formed Plastics Parts 

How to Select a Stainless Stee! 


Engineering Coppers 

Clad and Precoated Metals 
Wrought Non-Leaded Brasses 
Short Run Press Formed Parts 
Impact Extruded Parts 

Nodular or Ductile Cast Irons 
New Stainless Steels 

Foam Plastics 

Electroplated Coatings 
Materials for Electrical Contacts 
Gray Iron Castings Engineer's Guide to Plastics 

How to Select and Specify Glass Organic Coatings for Metal Products 
Nickel Silvers congas with Metal Powder Parts 
Hard Coatings and Surfaces Physical Properties & Tests 

Selecting Plastics Laminates Industrial Textiles 

Hot Forged Parts Materials for Springs 

Solid Electrical Insulation Materials Adhesive Bonding 

Fiuorocarbon Plastics Die Castings 

Magnesium and Its Alloys Impact Thermoplastics 

Conversion Coatings for Metals Materiel for Gaskets—Packings—Seals 
Titanium ..New Welding Processes 

Materials for Gears Structural Reinforced Plastics 


Guide to Materials Standards & Specifications—PRICE 75¢ 
Name 
Company 
Street 
City 


NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 

issue. Upon receipt of your invoice, I will pay 
$4.00 for a year’s supply. *Foreign subscriptions—$4.80. 

















134 * MATERIALS IN DESIGN ENGINEERING 


Chemical Corp., the switch to alu- 
minum has resulted in reduced main- 
tenance, better ice preservation, 
lower bacteria count, less color, re- 
duced weight, reduced spoilage, and 
improved lighting. Aluminum sheet 
is used for the hold linings, and 
aluminum extrusions with a ribbed 
configuration are used for the pen- 
boards (see accompanying photos). 

Because aluminum has excellent 
thermal properties, the new hold has 
a maximum cooling rate and thus 
does not require as much ice for 
refrigeration. Maintenance costs and 
downtime are reduced because the 
aluminum hold and pen boards do 
not require traditional annual or 
semiannual painting. 

Another advantage is reduced 
weight fluctuation. The previously 
used wooden pen boards, for ex- 
ample, weighed 8 lb when dry and 
about 14% lb when wet. Comparable 
aluminum pen boards have a con- 
stant weight of 5.4 Ib. 

Aluminum alloy 5082 was selected 


Aluminum pen boards. 





This “impossible” screw 
is now being cold-headed 
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Now cold-headed from steel wire at one-tenth the cost. 


This automobile window-adjusting channel screw is 
being produced from cold-heading wire at one-tenth 
the original cost. Formerly machined from bar stock 
with a 91 per cent waste, this special screw is upset 
to three-and-one-half times the diameter of its shaft. 

Bethlehem Steel has played a vital role in the 
progress of cold-heading by supplying steel wire in 
the proper grades and analyses, and by recommend- 
ing the correct heat-treatment. 
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Machined from bars, 91 pct of the steel] is wasted. 


You may now be machining parts that can be 
cold-headed, at less cost—and with improved prop- 
erties. By no means do we say that we can supply 
cold-heading wire for every one of them. But our 
experienced metallurgists have helped many users of 
cold-heading wire to improve their results. Perhaps 
they can do the same for you. Our nearest sales 
office will welcome the chance to talk it over. Or 
get in touch with us at Bethlehem, Pa. 


BETHLEHEM STEEL COM PANY, BETHLEH EM, PA. Export Distributor: Bethlehem Steel Export Corporation 


ph 
BETHLEHEM STEEL ice 


For more information, turn to Reader Service card, circle No. 371 


FEBRUARY, 1960 « 135 














NOW YOU CAN PROCESS YOUR 
ALUMINUM | 
FASTER AND MORE ECONOMICALLY 


... pith Something Special 


RODIP AL-50 . . . a new single-dip, fast-acting chromate treatment which 
gives excellent corrosion protection for aluminum and its alloys. It provides 
an excellent base for bonding of paint and also has superior abrasion resist- 


ance compared to similar products. 


NEW—an original formulation, AL-50 contains a remark- 
able new catalyst which is responsible for its superior 


characteristics. 


MORE ECONOMICAL—a powder product which costs 
less per pound, thus saving on make-up as well as operating 


costs. 


COLOR CHOICE—the color of the film may be varied 
from light iridescence to a golden brown. A clear film can 


be obtained with a hot water leach. 


er your RODIP AL 
sf ROHCO R 


nediate d 


R. 0. HULL & COMPANY INC. 


1303 Parsons Court Rocky River 16, Ohio 


The RIGHT START . . . a BETTER FINISH 


For more information, turn to Reader Service card, circle No. 465 
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for the linings because of its good 
resistance to corrosive attack by sea 
water and its high strength and 
dent resistance. 


— 


Welding transformer uses glass- 
polyester insulation at corners. 


Reinforced Plastic 


insulates Transformer 


Glass-reinforced polyester channel 
stock is now being used to insulate 
the four corners of dry-type trans- 
formers used for welding (see ac- 
companying photo). 

According to Glastic Corp., rein- 
forced plastics was selected to re- 
place previously used roll-formed 
fibre because it provides greater 
mechanical and dielectric strength 
and better resistance to moisture 
absorption. 

According to Glastic, although re- 
inforced plastics costs about one 
dollar more per transformer than 
the fibre, it eliminates the cost of 
roll-forming fibre and dismantling 
and reassembling transformers with 
torn fibre. In addition, there are no 
rejects. The result, according to 
Glastic, “is a better product at the 
same cost.” 

The transformers, rated from 10 
kva to 750 kva, are built by Precision 
Welder & Machine Co. 


Polyester Dye Tanks 
Eliminate Leaks 


After literally centuries of use, 
wood is being entirely replaced by 
molded plastics for tanks used in 
the chemical dyestuffs industry, 
according to Althouse Chemical Co. 

The polyester tanks are lighter, 
longer lasting and cheaper (actually, 





ANNOUNCING A NEW 


OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 
GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 

For more information on this new oxidation resistant GRAPHITAR 

and its applications, write the GRAPHITAR product manager on 

your company letterhead. 


R-279-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION —— WICKES CORPORATION, SAGINAW 3, MICHIGAN 
GRAPHITAR™ carson-c © GRAMIX® powDER METALLURGY © MEXICAN” GRAPHITE PRODUCTS © USG™ BRusues 


For more information, turn to Reader Service card, circle No. 382 
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Your ideas...our methods...give you 
reliable components at low ‘cost 


BASIC SHELL 


; they cost more initially, but last 
three times as long as the wooden 
tanks). 

LD. 3" To 32" In addition, the plastics tanks 
eliminate the four major problems 

inherent in the use of wood: 1) 

T .050 TO 670 contamination, 2) leaks, 3) difficulty 

of cieaning, and 4) tendency to 


shrink. Stainless tanks were con- 
sidered, but were too expensive. 




















™ 





L 
1/2 TO 5X 1.0. 


HEAD SHAPES OPEN END SHAPES Synthetic Sapphire Rod 
Used in Wave Tubes 
4 af Single crystal synthetic sapphire 




















rod is now being used to support 





SPHERICAL STANDARD STRAIGHT helices in new traveling wave tubes. 
The tubes, developed at Stanford 


University’s Electronics Research 
t : Laboratory, range in size from 
= slightly larger than the diameter of 
a pencil lead to over a yard long. 
Synthetic sapphire was selected be- 

cause it offers excellent flexural 
| strength at elevated temperatures 
porosity, low-loss characteristics, and 


ELLIPSOIDAL i ane THICKENED excellent dielectric properties, zero 


porosity, low-loss characteristics, and 

4 economy. 
The sapphire rods, produced by 
Linde Co., a division of Union Car- 


bide Corp., are available in lengths 
up to 48 in. and in diameters from 


*USED FOR INTEGRAL “BACK UP" IN WELDING SHELLS TOGETHER. 0.010 















































in. 


The drawings shown here give you a simple description of the 
way you can use basic Hackney shells to produce a variety of 
seamless, lightweight, strong, low-cost rocket motor cases, gas 
generator housings, control actuator pressure vessels and other 
missile components. 

The basic unit is a cold drawn, deep shell which has uniform wall 
thickness from top to bottom in ranges from .050” to .670”. I.D.’s 
vary from 3” to 32”. The length of the shell may be from 4 to 5 
times the diameter—or up to 110”. 

Head shapes—spherical, standard, ellipsoidal, flat or special. 
Open end shapes offer variety—straight cut, offset in, offset out, 
flanged out, flanged in, spun closed or thickened. Capacities begin 
at 1 quart—go as large as 100 gallons. Working pressures range 
from 100 to 6000 psi, depending upon diameter and wall thickness. 

For full details of our facilities and our methods of making com- 
ponents, write to the address below. 


thas as 


paheaadbaeaaeater 


Pressed Steel Tank Company Hackney 


Manufacturer of Hackney Products Since 1902 


1442 S. 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities Supporting rods of synthetic sap- 


phire add to performance of new 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS | wave tubes. 
For more information, turn to Reader Service card, circle No. 473 


138 *« MATERIALS IN DESIGN ENGINEERING 





WOLVERINE 
LEVEL-WOUND COILS 


permit tubing to unwind at high speeds with- 
out danger of tangling or snarling. 


WOLVERINE 
LEVEL-WOUND COILS 


reduce tube handling—save time in assembly 


line operations. 


WOLVERINE 
LEVEL-WOUND COILS 


contain tubing made the Tubemanship- 
way—quality controlled tubing that is 
backed by research, years of experience 
and sound engineering 


PLANTS IN DETROIT, 


MICHIGAN AND DECATUR, 


Save with 


WOLVERINE 
Level-Wound Coils 


WOLVERINE LEVEL-WOUND COILS 


are ideal for feeding automatic equipment — often 
release operators for other duties. 


WOLVERINE 
LEVEL-WOUND 
COILS 


permit you to stock 
more tube in less space 

help reduce inventory 
problems. 


Your Wolverine sales representative has the complete story. Why 
not talk it over with him—let him show you exactly how Wolverine 
level-wound coils can fit into your manufacturing process to save you 
time, money and labor. Write, too for your copy of the Wolverine 
Tubemanship Book. 


omecawutee’ Orviaron WOLVERINE TUBE 
. oman ) iano. w CALUMET @ ECLA. Inc. 





17258 Southfield Road 
Allen Park, Michigan 


J-8367 


ALABAMA. SALES OFFICES IN PRINCIPAL CITIES, 


For more information, turn to Reader Service card, circle No. 368 
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HIGH DENSITY 
POLYETHYLENE 
PROFIT PARADE 











Fishing Tackle Maker Gets 


Many manufacturers are now looking to Grex high density 
polyethylene for new products and new profits. One such 
company is B. F. 
quality fishing lines since 1816. Gladding’s choice of the 
Grace plastic for a new line of tackle boxes marks.a major 
innovation in the company’s products. 

To Gladding, high density polyethylene has proved to be 

The Gladding Grex Tackle 
withstand the roughest treat- 


a truly remarkable material 
Boxes are tough and rigid 

ment without breaking, shattering, cracking or denting. 
Drop one in the water, and it floats. Spill battery acid, oil, 
gasoline, bug repellents or silicones on the box. Such 


chemicals—normally harmful to other materials—wipe 


Gladding Co., Inc., manufacturers of 


AR ANTES 


“HIGH DENSITY: 


polyethylene 


a New Angle on Plastics 


clean from Grex without staining, softening or marring the 
finish. Changes in temperature or weather will not cause 
warpage. Salt water will not corrode. These new boxes will 
still look new even after seasons of rugged use. 

What more could a fisherman want? Or for that matter, 
what more could you want in a high grade plastic that can 
be economically fabricated to keep manufacturing costs 
down and profits up? Find out more about high density 
polyethylene by calling in the experts. Grace has the pro- 
duction facilities, technical service and experience to help 
put your product in the Grex profit parade. Everyone says 
we're easy to do business with. 

Grex is the trademark for W. R. Grace & Co.'s Polyolefins. 


w.r.GRACE «co.| 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 


For more information, turn to Reader Service card, circle No. 467 
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Can high density polyethylene 
be used in existing molds? 


Of the seven molds used to produce 
Gladding’s tackle boxes, six were origi- 
nally built for a material other than high 
density polyethylene. Modifications 
were required in cooling and gating. 

Proper cooling. When designing molds 
for high density polyethylene a prime 
consideration is to obtain as small a 
temperature gradient as possible across 
the face of the mold. In this case, addi- 
tional channels were cut into the molds, 
flow of existing channels was changed 
and bubblers were put opposite each 
gate. These modifications served to bring 
the coldest water closest to the hottest 
material for more uniform cooling. 

Conversion to multi-gating. The molds 
as Originally built utilized a single direct 
sprue gate. This system was changed to 
multi-gating by the use of a hot runner 
which provided better control over ma- 
terial temperature. With smaller sprues, 
the need for three-plate mold construc- 
tion was eliminated and valuable daylight 
was saved for easier removal of parts 

As a general rule, proper cooling and 
gating of molds for high density poly- 
ethylene can pay off on four counts: 
(1) control of warpage and shrinkage, 
(2) faster cycles, (3) reduction in induced 
stresses and strains, (4) greater uniform- 
ity in density of molded parts. 

Do we know all the answers ? We have 
the experience with high density poly- 
ethylene on our side—and are learning 
more every day. Grace has solved prob- 
lems involving all types of molding, 
from toys weighing a few ounces to 
pieces of three and four pounds. Our 
Clifton Laboratories are equipped to 
handle almost any molding job. We sin- 
cerely want to place our experience and 
facilities at your command. If you have 
an application for high density poly- 
ethylene, now’s the time to contact: 

' Technical Service Department 

W. R. Grace & Co., Clifton, N.J. 








| 
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Literature Searching Service 
to Cover All Phases of Metallurgy 


A special literature searching ser- 
vice, utilizing an electronic com- 
puter-type machine capable of 
searching through 100,000 titles per 
hour, has been launched by the 
American Society for Metals. 

The new service, to be known as 
the ASM Metals Documentation Serv- 
ice, is expected to “save thousands 
of dollars for those needing specific 
information on metallurgical prob- 
lems.” According to Allan Ray Put- 
nam, ASM managing director, the 
service will supply subscribers with 
information on any aspect of metal- 
lurgy. 

Purpose of the service will be to 
provide a selecting, abstracting, in- 
dexing and searching service that is 
fast, current and thorough. It will 
cover all published information on 
metal production processes, fabrica- 
tion methods, properties and appli- 
cations, equipment and fuels, and 
pertinent refractories. 

For further information, contact 
American Society for Metals, Metals 
Park, Novelty, Ohio. 


Welding Exposition 
Set for Apr 25-29 


The 1960 Annual Convention and 
Welding Exposition has been sched- 
uled by the American Welding 
Society for Apr 25-29 at the Bilt- 
more Hotel and Great Western 
Exhibit Center, Los Angeles. 

The technical meeting, sponsored 
by AWS and the American Society 
of Mechanical Engineers, will cover: 
heat effects on steel weldments, 
resistance welding, fracture mechan- 
ics, aluminum alloys, welding and 
fabricating Ni-Cr-Fe alloys, non- 
metallic structural materials, duc- 
tility of steels, brazing, and colum- 
bium, titanium and zirconium, 





Refractory Metals 


A study is now underway to 
develop basic parameters for the 
fabricability of refractory alloys 
(molybdenum, tungsten, colum- 
bium and tantalum). 

The research is being con- 
ducted by Harvey Aluminum 
under contract from Wright Air 
Development Center, and is 
being carried out at WADC’s 
metals processing laboratories. 
Thus far, about 20 unalloyed 
molybdenum billets and about 30 
molybdenum alloy billets have 
been successfully extruded. 











Powder Metallurgists 
Form New Institute 


Individual metallurgists, engineers, 
researchers, technicians, and others 
interested in powder metallurgy can 
now become members of the Ameri- 
can Powder Metallurgy Institute. 

The Institute, a technology divi- 
sion of the Metal Powder Industries 
Federation, was previously restricted 
to corporate membership. The 
change in policy was dictated by 
“the growing interest in powder 
metallurgy and a_ corresponding 
increase in the number of individu- 
als involved in the application of 
this technique.” 

Functions of the Institute are: 
1) to promote investigations, re- 
search and interchange of ideas 
among its members; 2) to promote 
education in the science, practice 
and application of powder metal- 
lurgy and related arts; and 3) to 
arrange for the collection and 
dissemination of information per- 
taining to powder metallurgy and 
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“Whos best for 


ON TIME 


deliveries 


of short 
ee 
4 stampings? 


Wy 


rEDE 


SHORT RUN STAMPINGS 


3 PLANTS 
To Serve You Better 


~ Freddy Federal says: ‘Fast production and on-time stamp- 

ing deliveries are our specialty. mgs job is speedily 

handled, whether a limited prototype . . . a small pilot run 

. or 10,000 or more pieces. You receive all the benefits of 

sesiined tooling and work flow methods in our modern one-stop 

plants . . . plus skilled and experienced craftsmen who are personally 

interested in meeting your stamping requirements. Send us your 

part or print today for a prompt, money-saving quotation. Time 

real short? Just ask for a reply by wire or phone! It’s another Federal 
service to give you stamping deliveries on time!” 


Write for illustrated Catalog No. 301 with its many stamping design tips! 


FEDERAL STAMPING COMPANY 


7352 Atoll Avenue 
No. Hollywood, California 


FEDERAL SHORT RUN STAMPING, INC. 


952 Lyell Avenue 
Rochester 6, New York 


FEDERAL TOOL & MFG. CO. 
3652 Alabama Avenue 


Minneapolis 16, Minnesota 
For more information, turn to Reader Service card, circle No. 330 
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related industries, and for the pre- 
sentation, discussion and publication 
of papers and other contributions. 
For complete information, write 
American Powder Metallurgy Insti- 
tute, 60 E. 42nd St., New York 17. 


SAMPE Committee 
Votes Nationalization 


A special steering committee has 
voted that the Society of Air- 
craft Materials & Process Engineers 
(SAMPE) become a national, in- 
corporated organization. 

Also proposed at the meeting was 
a change in the Society’s name to 
the Society of Aerospace Materials 
& Process Engineers. Final accep- 
tance requires approval by six of 
the Society’s nine operating chapters. 

In recent months there has been 
considerable discussion on whether 
or not SAMPE should broaden its 
scope to cover materials men in all 
industries. The recommendation of 
the steering committee to simply 
substitute the word “Aerospace” for 
“Aircraft” indicates that, at 
for the present, broadening the 
scope of the society is not contem- 
plated. 

The significance of the society and 
its activities was discussed in M/DE 
in July ’59 (p 212) and Oct ’59 (pp 
249-250). 


least 


Engineers 


Thomas P. Murphy has been ap- 
pointed development manager, Fiber- 
fil, Inc. 

Dr. Augustus B. Kinzel, Union 
Carbide Corp., has been named 
chairman, Div. of Engineering 
and Industrial Research, National 
Academy of Sciences—National Re- 
search Council. 


Charles A. Bogenrief has been 
elected vice president, manufactur- 
ing, Robertshaw-Fulton Controls Co. 


Jack Katzen has been appointed 
manager of engineering administra- 
tion and integration, and Otto Klima 
has been named manager of a sys- 
tems engineering operation, Missile 
and Space Vehicle Dept., General 
Electric Co. 


(more News on p 144) 





FITTING THE MATERIAL 
TO THE APPLICATION 


No two rubbers are alike. Be sure that, 
when you design a rubber part, you 
specify precisely the type of rubber 
needed for the job involved. Garlock 
RUBBER will be glad to offer help, having had 
, ‘ years of experience in the engineering 
in Design and production of molded and ex- 
; : truded, die-cut, and metal bonded 
Engineering onaliie 
Natural Rubber—used where high ten- 
sile strength and resiliency are re- 
quired. Good air-aging properties. 
Resists dilute aqueous solutions. Ap- 
plications include automotive air 
springs, shock mounts, tubing. 


Styrene Butadiene Rubber—used where 
resistance to aging is important. Good 
abrasion, water resistance. Readily 
available, low cost. Applications in- 
clude weather stripping, pipe joint 
gaskets, bushings and grommets. 


Nitrile Rubber—extremely good oil and 
gas resistance . . . low solubility, low 
swelling, good tensile strength, excel- 
lent abrasion resistance. Used up to 
+250° F as oil seals, “O’”’ Ring pack- 
ing, oil resistant parts. 

Neoprene Rubber— relatively unaffected 
by oxidation, weathering, ozone, sun- 
light, chemicals. Good resistance to 
abrasion, cutting, chipping. Applica- 
tions include bridge pads, flexible 
couplings, spark plug boots. 


Buty! Rubber—outstanding impermea- 
bility to gases, excellent dielectric 
properties, good resistance to tearing 
after aging. Unaffected by weather, 
ozone. Used as hydraulic seals, vibra- 
tion mountings. 


Garlock also offers a complete line of 
specialty rubbers to resist the higher 
temperatures and more reactive fluids 
introduced by modern industry and 
the jet age. 


GA RLO CC HK 


Further information may be obtained 
from your Garlock representative at 
the nearest of Garlock’s 26 sales 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-167, 
The Garlock Packing Company, Pal- 
myra, N. Y. 

Canadian Div.: The Garlock Packing 
Company of Canada Ltd. 

Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


For more Information, turn to Reader Service card, circle No. 475 
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ONE 

METAL 
STANDS 

OUT... 


BERYLLIUM 


BERYLLIUM is available now. It is being used in increasing quantities 
for aircraft/missile, nuclear and instrument applications. 

With 25 years experience in producing beryllium copper alloy 
mill products, The Beryllium Corporation now offers fabricated 
beryllium metal. 

Our experienced research and sales engineering departments 
invite inquiries for production or development interest in beryllium. 
Write for information or assistance. Our engineers will gladly work 


with you. 


THE BERYLLIUM CORPORATION 


P.O. Box 1462, Reading, Pennsyivania 


For more information, turn to Reader Service card, circle No. 363 
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J. Alfred Earl has been named chief 
ceramics engineer, Technical Indus- 
tries Corp., Pasadena, Calif. 


J. R. Madigan has been appointed 
senior scientist, Roy C. Ingersoll 
Research Center, Borg-Warner Corp. 


Irving P. Magasiny has been named 
director of engineering, Schaevitz 
Engineering, Pennsauken, N. J. 
David G. Green has been appointed 
chief engineer, Triangle Mfg. Co. 
Arthur Adler has been named direc- 
tor of research, Micronized Metals, 
Inc. 


Leonard R. Sainsbury has _ been 
elected vice president and technical 
director, Peerless Photo Products, 
Inc. 


Richard P. Simmons has been named 
manager of quality control, Latrobe 
Steel Co. 


Robert G. Vance has been named 
chief development engineer, Elwell- 
Parker Electric Co. 


John Gronan is now chief project 
engineer, Nuclear Power Engineer- 
ing Dept., Aleo Products, Ince. 


Edward L. Roth, Motor Castings Co., 
has received the Gray Iron Found- 
ers’ Society Gold Medal Award for 
his “multitude of effectual contribu- 
tions and services to the Society 
and to industry.” 


James Henderson has been appointed 
plant superintendent, Chester Cable 
Corp. 


James G. Weldon has been appointed 
manager, Hydraulic Dept., Bendix- 
Pacific Div., Bendix Aviation Corp. 


Edwin M. Hinsdale has been named 
chief engineer, Communications 
Products Dept., Radio Corp. of 
America. 


Dr. R. H. Fritts has been named 
manager, thermoelectric project, 
Minnesota Mining & Mfg. Co. 


Carl B. Fryklund has been appointed 
supervisor, regional applications en- 
gineering, Semiconductor Div., Ray- 
theon Co. 


Dr. Heinz Schulze has been named 
to the research staff of Jefferson 
Chemical Co.’s Austin Laboratories. 


A. Eagleton and H. H. Gnuse, Jr. 
have been appointed assistant chief 
power engineer, Power Engineering 
Div., Aluminum Co. of America. 
Edward J. Dulis has been appointed 


to the newly created position of 
manager of product research, Re- 










































































Forging with minimum external and internal drafts is a Bethlehem 
specialty. Witness the closure hub above. 

We forge this part and others like it in a mechanical press to 
1 degree outside draft, 5 degree inside draft. Then we hot-broach 
the inside draft to facilitate internal chucking. By the time this 
hub arrives at our customer’s machine shop, little machining is 
required. Machining’s a lot safer, easier, and faster, too. Because 
of the small drafts, chuck jaws can get a big bite on the part. They 
won’t slip. Our customer can safely use higher horsepower machine 
tools, and speed his work. 

Because we’re able to forge to 1 degree drafts or less, the weight 
of the product can be reduced. That saves metal as well as machin- 
ing dollars. We’d like to pass on similar savings to you. Call or 


write our nearest sales office today. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


Bethlehem Steel Ex ration 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 369 


FEBRUARY, 





1960 


——_—_— _ — 3 | /i6” 3) — lead es 5 
- 
Y 
a 
q 
, aes 
y y, 
) J ¢ 
SY a , 
? ‘f f 
4 ’ | 
/ y yy | 
ae Y 
ge. 4? 
y % / C 
d A / 
y, V | 
4 | 
r | 
A V/ / | j 
/ (A y | | 
‘ 4 4 J | 
a 
/, 
Z A J [44 | 
Zt iy f J) 
Af j 
/ y, y, | Y] 
4 A P ” 4 
js mamma a8 ee es i} 6 8) aa 
; , 
= A 
VA 
V 
4 4 
—— 
= 4! V6" 3) 
' 
< 515/16" D — 


145 














search Laboratory, Crucible Steel 
Co. of America. 

E. A. Zywiec has been named chief 
engineer, Michigan Seamless Tube 
Co. 

Robert H. Bragg has been named 
production control manager, Leschen 
Wire Rope Div., H. K. Porter Co., 
Inc. 

Harold S. Thorpe is now general 
manager, Avnet Electronics Corp. of 
Northern California. 

John C. Cassidy has been appointed 
manager of product projects, Ameri- 
can Car & Foundry Div., ACF In- 
dustries, Inc. 


Companies 

—_———— 

Sel-Rex Corp. has purchased Meaker 
Co., which will operate as a wholly- 
owned subsidiary of Sel-Rex. 

Pax Electronic Co. has moved to 
new quarters at 48-67 58th St., 
Woodside 77, N. Y. 

A. QQ. Smith Corp.’s Electric Motor 
Div. has broken ground for a 
42,000-sq ft plant addition. 
Aluminum Co. of America announces 
the following recipients of its Alcoa 
Industrial Design Awards, presented 
at the annual meeting of the Ameri- 


— the time-tested standard of the resistor industry can Society of Industrial Designers: 
Peter Muller-Munk, Muller-Munk 


sk Asso.; F. W. Priess, Montgomery 
Ward & Co.; and Charles Eames, 
Herman Miller Furniture Co. 


Midland-Ross Corp. has purchased 

FR eE Ss 4 S TA od Cc & A L L oY Surface Combustion Corp., includ- 

ing Surface Combustion’s Janitrol 

Aircraft Div. 

Chromalloy Corp. has acquired 
Wherever exceptional stability over a wide tem- Sintercast Corp. of America. 
perature range is essential, EVANOHM is the : 

Coal accepted standard of performance. This high- Corning Glass Works has formed a 

+ +— reliability resistance alloy provides high specific new Ceramic Department for pro- 

resistance, low temperature coefficient, low ther- duction of ceramic parts primarily 

4 mal EMF to copper. EVANOHM is especially for the electronics industry. 

-] recommended for use in resistors, aircraft in- Filon Plastics Corp. has opened new 

national headquarters and manufac- 

wire, enamel, formvar, polyurethane, silk, turing facilities at 333 N. Van Ness 

. - material cotton, nylon and glass insulation. Write for Ave., Hawthorne, Calif. 

(65 125°C and2s reterredto28°C) complete electrical and mechanical data and Linde Co., a division of Union Car- 

recommendations on your specific application. bide Corp., has begun ‘production 
? in its new liquid hydrogen plant at 
Tonawanda, N. Y. 


Consolidated Vacuum Corp. is the 
WILBUR B. DRIVER co. Mia new name for seen’ « ty Con- 


Main Office: NEWARK, N. J. — Tel. HUmboldt 2-5550 solidated Electrodynamics Corp. 


— for resistors and precision instruments 
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Branch Offices and Warehouses in Principal Cities. Manufacturing Plants: 1875 McCarter H’way, United Aircraft Corp.’s Norden Div. 

Newark 4, N. J.; 2734 Industrial Way, Santa Maria, Calif. Canadian Wilbur B. Driver Co., Ltd., will construct a new multi-million- 

Rexdale (Toronto). Subsidiary: Western Gold and Platinum Co., 525 Harbor Bivd., Belmont, Calif dollar office, manufacturing and re- 
, . . 
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1 The handle of this automatic fry pan is molded of phenolic to: 2 In 18 years, it’s been re-coated with phenolic paints: 
(a) stay cool (b) fit small hands (a) 2 times (b) 5 times 
(c) insulate inner wiring (c) 9 times 


POORER EERE EEE EEE EEE HEHEHE EEE EEE EHH EHH E HEE EE COCO O OOOO O OEE E EEE E EEE EHEEE EEE EHEEHEEEEEEEEEEEE 


Can you pass this test on Phenolic Plastics? 


(You'll discover more of their potential as design materials) 


3 This modern electronic circuit is printed on a base of: 4 These smoother-finished metal castings result from: 
(a) molded phenolic (b) phenolic-impregnated paper laminate a) phenolic-bonded shell molds (b) phenolic-based coatings 
(c) phenolic-coated metal (c) phenolic-bonded grinding wheels 


COCO EEE EEE HEHEHE HHH EEE EEEEEEE 


ANSWERS... to design and production 
problems throughout industry are found in 
dependable BAKELITE phenolic plastics. 


1. Check (a) and (c), and add durability. 


2. (a) Twice phenolic paints last 7 years on the 
San Francisco Bay Bridge 


3. (b) A laminate—machineable, chemically inert, and non-conductive. 
4. a) Lightweight shell molds that virtually eliminate machining. 

& 
5. Check (a), (b), and (c)—it saved all around 


If you have questions — about designing with plastics for 
function, serviceability, economy and appearance—please ask 
us. We'll be glad to answer on the practical design and engi- 
neering uses of vinyls, epoxies, phenolics, styrenes, and polyeth- 
ylenes. Just write or call any of our offices 

or write Dept. BV-05D, Union Carbide 

Plastics Company, Division of Union wi tita,. 
Carbide ( orpot ation, 30 East 42nd Street, roo-V-1=11 0) 3 
New York 17, N. Y. In Canada: Union 


PTUTTETELITETIELL TEL Carbide Canada Limited. Toronto 7. 


5 This device to test vision has a molded phenolic case that: 
(a) cuts weight 50% (b) needs 25% less tooling 


(c) requires no coating 


Bakelite” and “Union Carbide” are registered trade marks of Union Carbide Corporation 
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1OCHROME is a super-pure chromium metal, made by decomposition of 
chromium iodide. It contains no single metallic or gaseous impurity in 
quantities greater than 10 parts per million (0.001%). 


1OCHROME has displayed a higher degree of ductility compared to other 
so-called pure chromium metal. The improved ductility was attributed to 
the high degree of purity. 


IOCHROME will be useful in two areas: In the development of high 
chromium content super-alloys and ductile chromium base alloys.—It is 
generally accepted that increased chromium content will improve high 
temperature properties. 


1OCHROME makes it possible to add 5 to 10 percent more chromium to 
certain alloys without impairment of their fabricability or room tempera- 
ture ductility. 


CHROMALLIZING, a process for surface alloying refractory metals, 
superalloys and even ordinary steels, protects these metals at high 
temperatures. 


s] Write for illustrated bulletin MI 
” 
C" 


a ee hromalloy corporation 


450 Tarrytown Road * White Plains, New York 
White Plains 6-0020 


CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA 
PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 


Propellants, cartridge actuated devices, explosives and special chemicals. 


ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO. Quality gray iron castings. 


SINTERCAST DIVISION, YONKERS, N. Y. Machinable carbides & nuclear materials. 
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search laboratory building in Nor- 
walk, Conn. 


Kaiser Aluminum & Chemical Corp. 
has expanded its super purity pro- 
duction facilities in Mead, Wash. 


Associated Testing Laboratories, Inc. 
will build a new environmental test- 
ing facility in Orlando, Fla. 


Regal Plastic Co. has moved to 1725 
Holmes St., Kansas City, Mo. 


Rheem Mfg. Co. has acquired a 
majority interest in Califone Corp., 
which will become Rheem Califone 
Corp. 


Aero-Plastics Inc. is the new name 
for Western Model Works, Seattle, 
Wash. 


High Purity Metals, Inc., 340 Hud- 
son St., Hackensack, N. J., is a 
newly formed subsidiary of Accurate 
Specialties Co., Inc., which will spe- 
cialize in the production of high 
purity raw materials. 


Societies 


Small Lot Stamping Institute has 
elected the following officers: presi- 
dent—Richard Boker, V. A. Boker 
& Sons; vice president—Stan Woch- 
nik, Short Run Stamping Co.; and 
secretary-treasurer—Melvin Lorentz, 
HPL Mfg. Co. 


American Society of Industrial De- 
signers has elected the following 
1959-60 officers: president—Richard 
S. Latham, Latham, Tyler & Jen- 
sen; vice president—Raymond Spil- 
man, New York City; national secre- 
tary—Clarence Francis Graser, In- 
ternational Business Machines Corp.; 
and treasurer—Kenneth Van Dyck, 
Van Dyck Asso. 


Non-Ferrous Founders’ Society has 
elected the following 1959-60 na- 
tional officers: president—M. E. 
Nevins, Wisconsin Centrifugal Foun- 
dry, Inc.; first vice president—Elmer 
G. Brumund, Jr., Brumund Foundry 
Co.; second vice president—Dan A. 
Mitchell, Progressive Brass Mfg. Co.; 
secretary-treasurer—Herbert F. Sco- 
bie; and assistant secretary-treasurer 
Florence M. Guernier. 


Society of Plastics Engineers, Inc. 
has elected the following 1960 na- 
tional officers: president—George W. 
Martin, Holyoke Plastics Co.; first 
vice president—Frank W. Reynolds, 
International Business Machines 
Corp.; second vice president—Hai- 
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If your equipment is destined for exposure to 
chemical fumes, acid spillage, high humidity 
or other severe corrosion conditions, it’s wise 
to safeguard your reputation — and your cus- 
tomer’s investment — with Tygon Hot Spray 
vinyl coatings. Field tests have proved it: Tygon 
gives extra years of protection against most 
corrosive agents. 

But that’s just part of the story. Check these 
important extra benefits to you and your cus- 
tomers when Tygon is used. 

O Foster, Easier Application. Tygon is easy 
to apply, dries to a dust-free finish in minutes, 
saves valuable time. 

@ Higher Build Per Coat. Because no thinners 
are needed, a thicker, denser film is deposited. 


Tygon is a registered Trade Mark of The U. S. Stoneware Co 


Write for this TYGON DATA BOOK 


Contains complete details on how and 


where to use Tygon Hot Spray, plus use- 
ful information on other Tygon Coatings. 


187F-1 


~ 


LONGER LASTING PROTECTION 


Tygon provides a better finish, greater film 
thickness without sagging. Gives excellent 
build-up on sharp edges and other hard-to- 
protect spots such as rivets, bolt heads, threads, 
welds. 

Less Overspray. Means less masking, less 
material required, no paint fogging. 

& Improves Product Saleability. In addition 
to its superior corrosion resistance, Tygon is 
noted for its non-toxicity, toughness, adhesion, 
resilience, flexibility and high resistance to 
mechanical damage. It is available in a variety 
of attractive, durable colors. 

Tygon Coatings offer advantages over ordinary 
paint that customers really appreciate. Why 
not see for yourself what Tygon can do? 


PLASTICS AND SYNTHETICS DIVISION 


U. S. STONEWARE 


AKRON 9, OHIO 
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corrosion 
resistant 


heat © 

resistant 
abrasion 
resistant 





accuracy 
superior finish 
cut machining 
low cost 


We are equipped to help you pick the 
right alloy for planned service 
conditions...We are equipped to help 
you design your part to take 
advantage of the possibilities of shell 
molding...We are equipped to 
manufacture high alloy, shell molded 
parts to your specifications in 
quantity and on time! 


We suggest you check on shell molding 
for your high alloy casting 
requirements. Write us today for 
additional information. 


OFFICE AND PLANT: Scottdale, Pa. : ; 


EASTERN OFFICE. 12 East 41st Street, New York 17, W. Y. 
ATLANTA OFFICE: 76—4th Street, W.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodwerd Avenue, Pleasant Ridge, Mich. 
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man S. Nathan, Atlas Plastics, Inc.; 
secretary—James R. Lampman, Gen- 
eral Electric Co.; and treasurer— 
Joseph B. Schmitt, Koppers Co., Inc. 


Meetings 

ee 

AMERICAN INSTITUTE OF MINING, 
METALLURGICAL, AND PETROLEUM EN- 
GINEERS, annual meeting. New York 
City. Feb 14-18. 

5TH NATIONAL ELECTRICAL LNDUS- 
TRIES SHOW, American Electrical 
Industries Expositions, Inc. New 
York City. Mar 6-9. 

STEEL FOUNDERS’ SOCIETY OF AME- 
RICA, 58th annual meeting. Chicago. 
Mar 7-8. 


SYMPOSIUM ON PROCESSING OF MATE- 
RIALS FOR RE-ENTRY STRUCTURES, 
Society of Aircraft Materials and 
Process Engineers, Mid-West Chap- 
ter. Dayton, Ohio. Mar 9-10. 


TEMPERATURE MEASUREMENT SyYmM- 
POSsIUM, Instrument Society of Amer- 
ica. Columbus, Ohio. Mar 9-11. 


INSTITUTE OF RADIO ENGINEERS, INC., 
IRE national convention. New York 
City. Mar 21-24. 

6TH NUCLEAR CONGRESS, Engineers 
Joint Council in cooperation with 
Instrument Society of America. New 
York City. Apr 3-8. 

SouTHWEstT MetTAts & MLNERALS 
CONFERENCE, American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers. Los Angeles. Apr 21-22. 
1960 PowperR METALLURGY SHOW 
AND MEETING, Metal Powder Indus- 
tries Federation. Chicago. Apr 25-27. 
AMERICAN WELDING Society, INC., 
4ist annual convention and welding 
exposition. Los Angeles. Apr 25-29. 
ELECTROCHEMICAL SOCIETY, spring 
meeting. Chicago. May 1-5. 
INSTRUMENT SOCIETY OF AMERICA, 
3rd national ISA power instrumenta- 
tion symposium. San Francisco. May 
9-11. 

2np SOUTHWESTERN METAL EXPoOsI- 
TION AND CONGRESS, American Soci- 
ety for Metals. Dallas. May 9-13. 
SocreTy FOR EXPERIMENTAL STRESS 
ANALysis, 1960 national spring 
meeting. Indianapolis. May 18-20. 
DESIGN ENGINEERING CONFERENCE, 
Machine Design Div., American So- 
ciety of Mechanical Engineers. New 
York City. May 23-26. 

DESIGN ENGINEERING SHOW, New 
York City. May 23-26. 
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How Ferro Fiber Glass 
simplifies production of reinforced plastics 


Uniformity in quality, thickness and strength of plastic products 
can be no better than that of the reinforcing materials used. 
That’s why every order of Ferro fiber glass reinforcements 
must check out to high-quality standards at every stage of 
production. This is the best way we know to guarantee you Write for addresses of Ferro plants in 
uniformity-—to help you end production and sales problemscaused  478e”!ina, Australia, Brazil, England, 
Paes . * Holland, Hong Kong, Mexico, South 
by possible variations in your reinforcements. Afrien; and efjilicten in Chile, Prance 
Ferro produces fiber glass for one purpose only, the reinforce- = and Japan. 
ment of plastics. Write for samples, prices, specifications, on 
Ferro’s complete line of fiber glass reinforcements. 


FERRO CORPORATION &<FIBER GLASS DIVISION 
Fiberglass Ave., Nashville 11, Tenn. « Huntington Beach, Calif. 
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THE LEGENDARY FIREBIRD, the Phoenix, rose young 
and strong again and again from flames .. . this is 
the Norton Firebird symbol for the exciting new 
fused materials made in Norton's electric furnaces. 


electrochemicals 
ifts of the firebird 


~++9J 


Informative Booklet 
on 


BORIDES 


and other 
electro-chemicals 


Modern magic that matches the legend 
of the Phoenix is the birth of Norton 
Borides in high temperature electric fur- 
naces. Here borides of CHROMIUM, TITA- 
NIUM, and ZIRCONIUM develop electrical 
conductivity equal to, and wear resistance 
superior to, many metals. . . also excep- 
tional heat resistance and the ability to 
absorb neutrons. ; 

These borides, in grain form, are indus- 
try’s metallurgical additives and chemi- 
cal source materials . . . in shapes and 
coatings, industrial refractories and elec- 
trical conductors. 

From the same furnaces also come 
NoRTON Borides of CALCIUM, HAFNIUM, 
MAGNESIUM, MOLYBDENUM, TANTALUM, 
and VANADIUM vital aids in industrial 
research and development 

Improve your processing efficiency and 
product quality with versatile, economi- 
cal NORTON Borids Write for booklet. 
NORTON COMPANY, Electro-Chemical 
Division, 341 New Bond Street, 
Worcester 6, Massachusetts. 


ELECTRO-CHEMICALS 


GIFTS OF THE FIREBIRD: compounds of silicon 
zirconium « boron « aluminum « magnesium 


titanium « chromium luding many borides 


carbides « nitrides « oxides 


MAKING BETTER PRODUCTS 
...TO MAKE 
YOUR PRODUCTS BETTER 
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(cont’d from p 102) 


How Nuclear Radiation Affects 
Petroleum, Synthetic Lubricants 


What happens to a lubricant when 
it comes in contact with a nuclear 
radiation source? H. Gisser of Frank- 
ford Arsenal says a lubricant will 
probably undergo the following 
changes: 

1. Viscosity will decrease at first 
but will eventually increase. 

2. Acidity will increase. 

3. Volatility will increase. 

4. Foaming tendencies will in- 
crease. 

5. Coking tendencies will gener- 
ally increase, but occasionally will 
decrease. 

6. Flash point will decrease. 

7. Autogeneous ignition tempera 
ture will decrease. 

8. Oxidation stability will decrease. 

In addition to the above changes 
in physical and chemical properties, 
a lubricant will always liberate a 
gas when exposed to nuclear radia- 
tion. 

Although some radiation effects 
are found in lubricants at a dose of 
10° r, the major effects are observed 
at doses between 10° and 10° r, ac- 
-ording to Gisser. He says most fluid 
lubricants are damaged to the ex- 


tent where they are completely un- 
serviceable at radiation doses beyond 
Ww’ £. 

Information on how radiation af- 
fects specific lubricants is summar- 
ized below: 

Petroleum lubricants—In general, 
petroleum lubricants are more stable 
than other lubricants. There is little 
change at 10° r, very little acid is 
formed, and oxidation stability, as 
measured by a 72-hr test at 340 F, 
is only slightly affected. 

Esters—Most of the radiation work 
on synthetic lubricants has been done 
on the saturated aliphatic diesters 
such as bis (2-ethylhexyl) sebacate, 
azelate and adipate. In general, these 
substances are much more prone to 
radiation damage than hydrocarbons, 
according to Gisser. 

Fluorinated compounds—Although 
fluorinated compounds liberate much 
less acid than esters, they are not 
promising as radiation resistant 
lubricants because their acids are 
much stronger and cause extensive 
corrosion to metals. 

Silicone compounds—Gisser says 
the behavior of silicon-containing 
organic compounds in contact with a 








Impact test for foams—The device 
shown here can be used to obtain a 
quantitative measure of absorbed, 
transmitted and rebound energy char- 
acteristics for plastics and rubber 
foams and other cushioning materi- 
als. The device, called Plasti-Dart 
No. E-35, was developed by Plas- 
Tech Equipment Corp., 4 Mercer Rd., 
Natick, Mass. Impact resistance data 
is obtained by dropping a dart 
equipped with removable weights 
onto a test specimen previously 
mounted over a transducer. A trans- 
ducer signal is fed into an oscillo- 
scope and a load-time curve is ob- 
tained as an oscilloscope trace. The 
load-time curve is photographed by 
means of a Polaroid camera attached 
to the oscilloscope face. 





ENGINEERING 





Every Hour M. S. Little Brass Goods Company 
Makes 650 Appliance Fittings Better 
With HANDY & HARMAN SILVER BRAZING 


Rotating jig showing mounted assemblies entering and leaving gas-air furnace. 


This Hartford, Connecticut, company makes—in volume—an assembly that goes into 
the overflow system of household appliances. The assembly consists of brass tubing and 
a machined brass casting. The two components are joined by a preplaced ring of 
Handy & Harman Easy-FLo 45 silver brazing alloy and HANDy FLux. Heating is auto- 
matic gas-air; parts are placed on a rotating turntable to pass through the gas furnace. 
Every 60 working minutes, 650 assemblies are completed. 

The advantages here are that the manufacturer can use thin-walled tubing with 
heavier, threaded components at no sacrifice in strength. Because of Easy-Fio’s 
penetrating qualities, the entire shear area is fully as strong as the solid parts of the 
assembly, yet considerably lighter. And, casting and machining the components for this 
assembly have been greatly simplified. 

Are you in pursuit of a metal-joining method which offers—among other advantages 
—high, uninterrupted production at low capital investment? You may easily find the 
answer in Handy & Harman silver brazing. Hundreds of manufacturers and fabricators 
of as many different products, parts and components are right now enjoying the speed, 
economy, strength and flawlessness of brazing. You can too. Just ask Handy & Harman, 

Left— brazed assembly. Right— components 82 Fulton Street, New York 38, N. Y. 


with preform ring of Easy-FLo 45, 
COMING IN NOVEMBER! 
New Handy & Harman Brazing Correspondence Course. Simple self-study data on all 
phases of brazing. Send for details to Dept. BC. 


FOR A GOOD START: Your No.1! Source of Supply and Authority on Brazing Alloys Offices and Plants 
Bridgeport, Conn. 


BULLETIN 20 : ! 2 Chicago, Ili. 
This informative booklet gives a —— 
good picture of silver brazing and Detroit, Mich. 


its benefits . .. includes details on HAN DY & HARMAN ios Feasts, Coli 
“ 


alloys, heating methods, joint de- Providence, R. |. 


sign and production techniques. General Offices: 82 Fulton St., New York 38, N.Y. iy ma 


Write for your copy. DISTRIBUTORS IN PRINCIPAL CITIES Toronto, Canada 
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NEWARK 


for 
CORROSIVE 
SERVICE 





— 
— : In many metals including... 
STAINLESS STEEL 
MONEL « NICHROME 
PHOSPHOR BRONZE 
ALUMINUM 
BRASS « COPPER 


— 


For many uses involving... 
FILTER CLOTH ¢ SIEVES 
STRAINERS « SCREENS 
BACKING CLOTH 

WIRE GUARDS 

BOLTING CLOTH 

SPACE CLOTH 


‘ 
‘ 
Y 

4 


If you have a tough corrosion problem and need wire 
cloth or wire cloth parts, here’s a source of supply that 
knows the answers. We are proud of the quality of our 
cloth...accurate mesh count, close tolerance wire di- 
ameter, precision weaving...plus the know-how neces- 


sary to specify the proper alloy for your service conditions. 


Write or call us today if you have a problem 
calling for anti-corrosive wire cloth or wire 


f° ACCURACY cloth parts. Send for Bulletin F-C. 


154 


ire Gloth 


COMPANY 


351 Verona Avenue * Newark 4, New Jersey 
For more information, turn to Reader Service card, circle No. 355 
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nuclear radiation source depends on 
the structure of the compound. For 
example, dimethyl! siloxanes increase 
greatly in viscosity, and the higher 
viscosity grades of the compound gel 
when exposed to nuclear radiation. 
Chloropheny] silicone yields a signifi- 
cantly larger proportion of acids 
than other silicones. The high mo- 
lecular weight tetralkylsilanes be- 
have as the aliphatic hydrocarbons. 
The silicate esters show high viscos- 
ity changes when irradiated to 10° r. 

Aromatic hydrocarbons—Aromatic 
hydrocarbons change very little when 
exposed to 10° r, 

Phosphates — The organic phos- 
phates, which find use as hydraulic 
fluids, are extremely unstable at 
radiation doses of 10° r. Perhaps the 
most important change is the forma- 
tion of large quantities of acid. 

Grease—Conventional metal soap- 
mineral oil greases show extreme 
sensitivity to radiation. In general, 
grease softens excessively at radi- 
ation dosages of about 10° r. Using 
penetration as a guide, the behavior 
of greases may be summarized as 
follows: at first the penetration in- 
creases, i.e., the grease becomes 
softer; as radiation continues the 
grease becomes harder, eventually 
solidifying. 

Gisser’s review on the effects of 
nuclear radiation on lubricants was 
given at a recent conference spon- 
sored by the Ordnance Materials 
Research Office of Watertown Ar- 
senal, Watertown, Mass. 


How to Fabricate, 
Join Acetal Resin 


Molded acetal resin parts can be 
sawed, milled, turned, drilled, reamed, 
shaped, threaded and tapped easily 
on standard machine shop equipment, 
according to W. C. Warriner of 
Du Pont’s Polychemicals Dept., Wil- 
mington, Del. Warriner recently told 
a group of engineers attending a 
meeting of the Rubber & Plastics Div. 
of the American Society of Mechani- 
cal Engineers how to fabricate, join 
and assemble molded acetal parts. 

Acetal resin was introduced by 
Du Pont in late 1956 under the trade- 
name Delrin. Detailed information 
on its properties and uses was given 





the RIGHT 
SIZE and 
SHAPE... 


What size do you need? Standard produces 

welded tubing in a vast range of sizes and grades— 
stainless, carbon and low alloy. What shape 

do you need? Standard produces it in round, 
square, rectangulars, and a host of special shapes. 
Maybe you have a design problem? 

The specialists at Standard are anxious to work 
with you. Whether your requirements call for 
structural, mechanical, or pressure tubing, 
Standard produces them to your specifications. 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
Write for 8-page 24400 Piymouth Road * Detroit 39, Michigan 
~ ; Welded stainless tubing and pipe « Welded carbon steel mechanical 
folder on all . an Boiler and Heat Exchanger « Exclusive rigidized patterns 
Standard . aa Special Shapes « Oil Well Tubing and Casing « Light Weight Pipe 
products. ‘ Steel Tubing—Sizes 44" OD to 6° OD—.028 to .270 wall 
Stainless Pipe and Tubing—Sizes: 4" OD to 4%" OD—.020 to .187 wall. 
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How United States 
Testing Company helps 


STOP 
TROUBLE 
BEFORE 
IT 
STARTS 


Spotting “bugs” in new products and 
eliminating them before marketing... 
that’s how United States Testing 
Company saves clients thousands of 
dollars and priceless good will. 

Take the case of the new movie camera 
ready for the mass market...our 

test film went through without trouble, 
until a special spliced section jammed 
the sprockets and stripped a gear. 


We examined the mechanism piece 

by piece and traced the fault to a 
structural defect in a key member. Our 
report to the client included end-use 
specifications for the defective part and 
a simple slip clutch design to prevent 
future gear failures. 


Knowing how to induce failure in 

the laboratory, and prevent trouble 

in the field, calls for trained evaluation 
engineers ...engineers who know 

sound corrective design, too. Why not 
apply this know-how to your new 
product. Write or phone for details. 

No obligation. 











Send for free bulletin 
describing our evaluation 
and R/D services 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


STOW + BROWNSVILLE + DALLAS + DENVER + LOS ANGELES 


Branch Laboratories 


8 
MEMPHIS « NEW YORK + PHILADELPHIA TULSA 
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in the Feb ‘57 (p 153) and Jan ’58 
(p 155) issues of this magazine. 

Warriner says no coolant or lubri- 
cant is necessary when machining 
Delrin acetal resin parts at low 
speeds; however, lubricants are rec- 
ommended for high speed machining. 
Other data given by Warriner on the 
fabrication and joining of Delrin are 
summarized below: 

Welding 

Hot plate welding—Warriner says 
two pieces of Delrin can be joined 
together by melting them on a hot 
plate and pressing them together 
under light pressure. 

Hot wire welding—An electrical 
current passing through a_ wire 
placed at the joint between two Del- 
rin pieces melts the adjacent plastics 
material and joins the two pieces 
together. Warriner says welds of 
this type have a shear strength of 
750 psi per in. of embedded wire. 

Induction welding—Delrin can be 
induction welded by inserting a metal 
ring in the joint between two Delrin 
pieces and placing the joint in an 
electromagnetic field. This method 
produces joints with the metal ring 
completely enclosed in the thermo- 
plastic material. 

Spin welding—Joints between two 
Delrin circular pieces can be made 
by holding one piece and rotating 
the other piece against it under 
slight pressure until frictional heat 
melts and joins the pieces together. 
Warriner says this operation is fast 
and adaptable to production line 
methods. 

Cementing, solvent welding—Lap 
joints of Delrin using various ce- 
ments are not too satisfactory. Sol- 
vent welding to date has not proved 
attractive since Delrin is not dis- 
solved by any of the common solvents 
at room temperature. 

Fastening 

Self-tapping screws — Delrin ac- 
cepts and permanently holds self- 
tapping screws. 

Press fitting—Delrin can be joined 
to itself and to other materials by 
press fitting. For example, a steel 
shaft can be pressed into a Delrin 
gear with good results. 

Snap fitting—Two Delrin parts 
can be snap-fitted together by mold- 
ing a slight undercut in one part 








Stainless steel 
stands up to heat! Where other metals deform, weaken, or even melt — stainless steel 
stands up! What else is better about stainless? It resists corrosion, peeling and denting. And its beauty 
is more than skin deep — in fact, it’s solid beauty! No wonder designers specify stainless when they 
want things to endure . . . beautifully. Chromium is what makes stainless steel stainless. And the very 
best stainless steels are made with Vancoram chromium products and other ferroalloys. Vanadium 
Corporation of America, 420 Lexington Avenue, New York 17, New York + Chicago + Cleveland + 


Detroit + Pittsburgh 


oo 


¥) “ Nis 
CORPORATION OF AMERICA Lee) 


Producers of alloys, metais and chemicals ;_ 
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THE NATIONAL SCENE 


DANGER 
HIGH VOLTAGE 


“YOUR NEXT POLYESTER COMPONENT: 


mold it or machine it’?’’ 


Get an unbiased answer from National because we work either way 


lesigner facts to help make the right design 
Offering the 
broadest line of plastic materials and services permits us to 


Giving the 
decision faster is perhaps our best ‘product 
give impartial help. Take polyester glass mat 


If the facts about volume, performance, 


conditions and cost point to a molded polyester 


conhniguration, 
operating 
shape, we'll work from scratch—or from your drawings—and 
deliver 100% usable parts 
If the same facts point to a machined part, we'll work the same 
way ind with the same results. In this case National can 
which to select the one best 


turnish f< uf rd grades fron 


material. GP-91 A is our general purpose, medium cost 


sheet with good elect | and mechanical properties. GP-9104 
is also ger irpose, but lower cost. GP-9202 is our flame 
resistant grade and best electrical grade except for arc resist- 
e and arc resistant, UL apt roved for 


Carrying parts at temperatures up to 


ance. GP-9204 is both flar 
sole support of 
150°C 

One more point. The problems inherent in machining poly- 
ester glass laminates have had a tendency to discourage some 
n considering it. We suggest that you bounce 
f your production facilities and into ours. 


designers fri 
this headache out « 


You see, we are interested in both your design and machining 
problems. Your component will be skillfully machined at one 
of our four complete, ‘‘service-located"’ fabricating facilities. 
Send for our Polyester Technical Bulletin 1164. We'll be 
happy to include, also, data on the full line of National 
materials—over 100 grades. Write to National Vulcanized 
Fibre Co., Dept. KK-2, Wilmington 99, Delaware 


1. Silk screened sign 
polyester sheet. 2. Mold 
ed weldors helmets 
3. Polyester sheet, natu 
ral. 4. Polyester sheet 
black. 5. Molded radome 
cover for traffic radar de 
tector. 6. Molded explo- 
sive powder bucket. 7. 
Molded photographic film 
splicer housing. 8. Ma 
chined circuit breaker 
support bar. 9 Molded 
tray & lid. 10. Punched 
terminal boards . 
Molded bread tray 
Punched electric arc sup- 
pressor. 13. Machined 
cam block 
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CHOOSE FROM THESE MATERIALS... 


Vulcanized Fibre: 10 standard grades; 
many special grades. 

Puenoute® Laminated Plastic: over 80 
standard and modified grades; paper, 
cotton fabric, nylon, asbestos, glass 
fabric, cotton and glass mat bases; 
phenolic, melamine, polyester, epoxy 
Teflon or silicone resins. 

Peer.ess Electrical Insulation: coil, strip, 
corrugated. 

Extruded Nylon: 2 grades; rod, strip, 
pressure tubing, special shapes. 
Polyester Glass Mat: 4 standard sheet 
grades; custom molded shapes. 
Puenoute Copper-Clad Laminates: 
10 standard grades. 

Combination Materials: Rubber- 
PHENOLITE; Rubber-Fibre; Wood-Fibre; 
Metal-Fibre; Asbestos-Fibre; PEERLESs- 
PHENOLITE. 


BACKED BY THESE SERVICES... 


Field Application Assistance 
Complete Fabricated Parts Service 
Stock Program for Immediate Shipment 


BY CALLING THESE OFFICES... 


Baltimore VAliey 3-0393 
Boston aoe . .TWinbrook 4-3500 
Chicago AUstin 7-1935 
Cincinnati GArfield 1-0632 
Cleveland ERieview 1-0240 
Dallas 5 , DAvis 4-4386 
Denver Sara MAin 3-2077 
Detroit....... UNiversity 3-3632 
Griffin, Ga. : 8-1308 
Indianapolis WAlnut 3-6381 
Los Angeles .. RAymond 3-0291 
Milwaukee... .. BRoadway 6-6995 
. .LOcust 2-3594 
Newark Mitchell 2-6090 
COrtlandt 7-3895 
Philadelphia. ....... . .. SHerwood 8-0760 
Pittsburgh ee ... FAirfax 1-3939 
Rochester , ..... Hillside 5-0900 
St. Lovis = ; PArkview 5-9577 
St. Petersburg ....... .5-5505 
San Francisco .... DAvenport 6-4667 
Seattle : ....MElrose 2-7298 
Wilmington OLympia 5-6371 
IN CANADA: 
National Fibre Co. of Canada, Lid. 
Toronto ye LEnnox 2-3303 
Montreal AVenue 8-7536 


NATIONAL 
va " VULCANIZED FEBRE CO. 

WILMINGTON 99, DELAWARE 
'n Canada: 


NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 





with a matching projection on the 
other part. The two assembled parts 
deform temporarily until the under- 
cut and the projection match, where- 
upon they snap into a mating posi- 
tion. 

Finishing 

Buffing, polishing—Rough finishing 
of Delrin can be accomplished by 
power driven rotary steel burrs and 
abrasive disks. The thermoplastic 
can be wet sanded on a belt or disk 
sander. 

Painting—Delrin can be painted 
successfully with acrylic and other 
types of paint. 

Amnealing 

Warriner says Delrin, like metals, 
will retain some internal stresses 
after molding or extruding. Some- 
times it is desirable to relieve these 
stresses, especially when good dimen- 
sional stability or good abrasion re- 
sistance is required. Stress relieving 
can be accomplished by immersing 
the part in a heated oil bath. A 
bath temperature of 320 F is recom- 
mended for parts 1 in. thick or less. 
Immersion time varies from 5 min 
for %-in. thick parts to 30 min for 
l-in. thick parts. A bath tempera- 
ture of 300 F is recommended for 
parts thicker than 1 in. Immersion 
time is 1 hr per in. of cross-sectional 
thickness. 

Annealed pieces should be removed 
from the bath and cooled to room 
temperature in a draft-free con- 
tainer. Accelerated cooling is not 
desirable because of the possibility of 
reintroducing stresses into the stress- 
relieved Delrin part. 


Some Plastics Can 
Corrode Metal Parts 


Service experience and laboratory 
tests show that some plastics and 
rubbers can corrode metal parts ex- 
posed to humid environments. The 
materials release electrolytes which 
are dissolved in water present on the 
surface of metal parts. 

Case histories on the corrosivities 
of plastics and rubber are given in a 
recent report prepared by H. A. 
Perry, Jr., A. M. Chreitzberg, I. Sil- 
ver and H. E. Mathews of the U. S. 
Naval Ordnance Laboratory, White 
Oak, Md. The report, No. PB 151750, 
is available from the Office of Tech- 


IT’S NOT 
“HOW THIN” 


—— >) as 


BUT 
HOW EXACT! 


With the recent trend in strip metal 
towards thinner and thinner gauges, 
Somers, a pioneer in thin strip for 
nearly 50 years, is naturally among 
the leaders in rolling ultra-thin strip. 
But in addition to rolling production 
quantities of strip as thin as can be ob- 
tained anywhere in the world, Somers 
utilizes exclusive techniques and equip- 
ment to make sure that every foot 
of metal is up to the most exacting 
standards. 


1. Accu-Ray nuclear 
gauging to assure ab- 
solute uniformity of 
thickness throughout. 


2. Unique rolling mill 
for strip from .001” 
down, makes possible 
extremely close con- 
trol of the final pre- 
anneal temper, and 
uniform accuracy of 
the final temper. 


3. Experience exclu- 
sively with thin strip 








metals gives Somers 
NEARLY an unmatched back- 

ground in engineering 
FIFTY ultra-thin strip to meet 
YEARS all special require- 
ments. 








os EXACTING STANDARDS on, 
r 


Somers Brass Company, Inc. , 


108 BALDWIN AVE., WATERBURY, CONN. 
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Ohare Thermostatic Bimetal 


ACTUATES ANOTHER PRECISION PRODUCT 


A PRODUCT OF AMERICAN-STANDARD 
DETROIT CONTROLS DIVISION, DETROIT, MICHIGAN 


This new thermostat, No. CA 520, a product of American-Standard, 
Detroit Controls Division, offers the ultimate in style, comfort and 
dependability. It was designed and manufactured especially for use 
with American-Standard Furnaces, the “one responsibility’’ concept. 
Its features include: hermetically sealed mercury switch; soldered 
circuit joints and flexible wire; clear plastic base plate for fast 
installation; five-degree dial calibration and wider selection of tem- 
peratures (50° to 90°); and attractive decorator design with concave 
rim and cover, in bronze and silver, (or paint it yourself). Both the 
actuating element and the temperature indicating element are Chace 
Thermostatic Bimetal. 


Perhaps sensitivity (or lack of it) is the one feature of a room thermo- 
stat most likely to impress the homeowner. One wants to be uncon- 
scious of a heating system, not reminded by frequent periods of 
chill or overheating. The extreme sensitivity and unfailing reliability 
of Chace Bimetal are the result of Chace’s third-of-a-century devoted 
to the development of efficient alloys and bimetal combinations, plus 
manufacturing methods and equipment devoted exclusively to the 
production of precision thermostatic bimetal. Discriminating bimetal 
buyers can always be certain that their names on the “outside” are 
safe with Chace “inside.” 

Chace Thermostatic Bimetal is available in strips, coils and completely 
fabricated elements of customers’ designs —and in more than 30 
types. If you have a product in the “thinking stage,’ send for our 
booklet, ‘Successful Applications of Chace Thermostatic Bimetal,”’ 
for its many pages of illustrated temperature-actuated devices plus 
much valuable engineering data. 


W. M. CHACE CO. 
Thevnostalic Bimetal 


1615 BEARD AVE., DETROIT 9, MICH. 
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nical Services, Dept. of Commerce, 
Washington 25, D. C. It sells for 
$1.25. 

Data from the report are summar- 
ized below: 

Phenolic resins—Service experi- 
ence shows that the most corrosive 
plastics are phenolic molding com- 
pounds, foams and casting resins. 
For example, service experience has 
shown that certain phenolic foams 
are corrosive to plain carbon steel, 
and that certain phenolic casting 
resins are corrosive to cadmium- 
plated metal parts. Some phenolic 
laminates have caused metal parts 
to corrode in a sealed electric gen- 
erator operating in a humid environ- 
ment. Molded phenolic parts have 
caused many failures of metal springs 
and contacts by corrosion. 

Rubbers—Here are four experi- 
ences on the corrosion of metals in 
contact with SBR and other rubbers: 

1. A copper conductor in a mine 
case was corroded by contact with 
an SBR rubber washer. 

2. Silver contacts in a_ switch 
sealed with a rubber-impregnated 
fabric were corroded, whereas nickel- 
silver springs were not affected. 

3. Polysulfide (Thiokol) sealants 
reacted with cadmium-plated steel to 
give a black deposit of cadmium sul- 
fide and ferrous sulfide. 

4. Metal parts in a hydraulic sys- 
tem were corroded by rubber gaskets 
and o-rings. 

Vinyl resins—The Signal Corps 
and numerous radio and TV manu- 
facturers have found that vinyl 
sleeving and vinyl wire insulations 
when heated above 212 F release 
acidic vapors which cause corrosion 
of metal parts. 

Fluorocarbons—TFE (tetrafluoro- 
ethylene) and CFE (chlorotrifluoro- 
ethylene) resins corrode steel molds 
and molding equipment unless the 
molds and equipment are chromium 
plated. These plastics also corrode 
brass and copper inserts during 
molding unless the inserts are plated 
with gold or some other inert metal. 

Cellulosics—Wood and wood flour 
fillers in plastics release corrosive 
materials such as acetic, formic and 
carbonic acids. 

Plastics laminates—Polyester-glass 
cloth radomes have caused corrosion 
of adjacent aluminum structural 
parts on aircraft. 





fe)’ Bei kpeleroy s 


a | 
SPRAY IN YOUR 
OWN PLANT 


Flame spraying hi-temperature crucibie 


Apply coatings of high melting point materials such as tungsten, 
tungsten carbide, molybdenum, chromium carbide, titanium oxides, 
calcium zirconate, rare earth oxides. Operates at 10,000°—15,000°F. 





Now any material that can be melted without decom- 


posing can be sprayed. Despite high melting tempera- Plasma Flame — how © works 


ture, object sprayed stays cool. 
The METCO Plasma Flame Spray Gun pro- 


ae Sey a LPonpeee and See Sey nd Cw -ee a8 duces an arc contained in a water-cooled nozzle. 

ment bond particles together to produce high density : al dth 

coatings semi-fused to work surfaces. Absence of air An ment gas, blown throug — aqeGns Gis nee, 

eliminates oxidation. is “excited” to energy states having temperatures 
approaching 30,000°F. This Plasma “Flame” is 

used for melting and spraying any desired 

- 
material. 














with the standard apparatus on various shaped objects 
and mandrels. Coating densities are easily controlled 
and up to 98% of theoretical can be obtained. Lowered 
oxide contents, with improved bond and tensile 
strengths are additional advantages. 








Sprayin, maa sten on brass mandrel Tungsten coated graphit rt The METCO Plasma Flame Gun is the latest development 
itttaidin, . =e in flame-spraying equipment by METCOQ. Write today for 
free bulletins describing the various flame spraying proc- 


Metco Type MB Plasma Flame Spray Gun esses and the Plasma Flame Spray Gun. 


Here is a valuable new tool for the metalworking re- = 
search department or production line. The METCO Metallizing Engineering (0., Ine. 


Plasma Flame Spray Gun operates on inexpensive inert Flame Spray Equipment and Supplies 
gases, with high electrical power conversion efficiency — pm Benen } yA 1200" ae 


and long component life. Continuous hot gas streams, In Great Britain: METALLIZING EQUIPMENT CO. LTD. 
Chobham-Near-Woking, England 





as high as 30,000°F., with accurate control of tempera- 

ture, can be generated for costs of % to % those of Metallizing Engineering Co., Inc. 

oxygen-fuel gas equipment for equivalent heat output. COS PEER NS. eae, &. |, Saw Tae 
Please send me free bulletin on the Metco Plasma Flame 

Other advantages include push-button operation, ex- Spray Gun. 

tremely simple training of personnel, elimination of emnee Title 


flash-back and explosion problems. 





Company 


Materials that can be sprayed Pon ee 


Specifically, a wide range of metals and their oxides, ae 
carbides, borides, and refractories have been sprayed 








! 
pismeanemantghiesaaniniaal 
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Republic 
High-Performance Titanium 
for the X-19 








In a number of highly stressed components subject to extreme high and low 
temperature fluctuations, high-performance titanium in the X-15 Research 


Vehicle will help take man higher and faster than he has ever been before. 


Republic Steel—a leading supplier of titanium, and the nation’s largest 
producer of stainless and alloy steels—is supplying North American Aviation 


with Type 110A titanium for internal structures on the X-15 project. 


Let us help you utilize high-performance metals to increase strength, 
resist heat, or trim weight. Write Republic Steel, Dept. ME -8591, 
1441 Republic Building, Cleveland 1, Ohio. j 


Please indicate if you would like a titanium metallurgist to call. 


REPUBLIC STEEL Gz Stax 


FIRST POWERED FLIGHT of the North American X-15 came on Sep- 
tember 21, 1959, over Edwards AFB. Carrying a full load of fuel 
(note frost from liquid oxygen at top and bottom of fuselage), the X-15 
flew under power for 3.5 minutes at speeds in excess of Mach 2. 


REPUBLIC’S NEW HIGH 
STRENGTH POWDER, TYPE HS6460 


is ideal for sinterings of highly stressed com- 
ponents. Provides minimum tensile strength of 
60,000 psi at 6.4 density as sintered .. . 100,000 
psi after heat treatment. Maximum of .004% 
shrinkage from die size at 6.4 density. Available in 
quantities up to and including 12 tons or multiples. 
Can be used with existing operating equipment. 


REPUBLIC STAINLESS STEEL is used in leading edges 

of the Convair 880's vertical fin and horizontal 

stabilizer where anti-icing is accomplished through REPUBLIC VACUUM-MELTED ALLOYS hect treated to tensile strength 
electrical heating of the metal. Use of Republic levels of 270,000 to 300,000 psi are produced in fifteen > 
ENDURO® Stainless Steel increases strength and thousand-pound heats for missiles such as the Minuteman, 
heat-resistance, permits thinner, lighter gages. Vacuum arc process minimizes segregation and center 
Types 301 and 302 are readily formed into porosity. Nonmetallic inclusions are reduced in number and 
desired shapes by cold forming, drawing, and size. Transverse ductility at high strength levels is also greatly 
bending operations. improved. 


lade to leet the. Challenge of, Ceccelorilione 
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diameters 5 to 145 inches —accurate rolling reduces machining — 
simple or complex cross-sections—rolling gives strength, toughness 


Rolled from solid blocks of steel, Edgewater Rings are 
strong and tough. Simple or complex cross-sections are 
formed to tolerances so close that only a minimum of ma- 
chining is necessary. This means substantial savings in 
material and labor. Edgewater provides complete facilities 


for finishing and heat treatment, if required. 


Write for descriptive 
illustrated bulletin. 


Edgewater Steel Company 


Dept. MDE « P.O. Box 478 * Pittsburgh 30, Pa. 
For more information, turn to Reader Service card, circle No. 443 
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Books 


Introduction to Rubber Tech- 
nology. Edited by Maurice Morton. 
Reinhold Publishing Corp., New 
York. 1959. Cloth, 6 by 9 in., 550 pp. 
Price $10 

This book gives information on the 
production, compounding, fabrica- 
tion, properties and uses of natural, 
butadiene-styrene (SBR), nitrile, 
polyacrylate, butyl, neoprene, poly- 
sulfide (Thiokol), silicone and re- 
claimed rubbers. It also gives infor- 
mation on accelerators, antioxidants, 
plasticizers, softeners, extenders, 
carbon black and nonblack compound- 
ing ingredients, as well as process- 
ing equipment. 


Books on Aluminum. 


Alumi c tructi Manual. Alu- 
minum Asean. New York. 1959. Cloth, 6 by 
9 in., 392 pp. Price $3 

Subjects discussed include: 1) dimensions, 
weights and properties of aluminum struc- 
tural shapes; 2) riveted and bolted connec- 
tions; 3) allowable loads for beams and col- 
umns made of aluminum alloy 6061-T6; and 
4) specifications and engineering data on 
nine aluminum alloys that fulfill most struc- 
tural needs 


Kaiser Aluminum Forgings: Product 
information. Kaiser Aluminum & Chemical 
Corp., Oakland, Calif. 1959. Cloth, 336 pp. 
Price $7.50 

Discusses advantages, properties, uses, 
fabrication and design data, tolerances and 
heat treatment of aluminum forgings. The 
book also describes present and future forg- 
ing techniques. It contains a glossary of 
terms relating to aluminum forgings. 


Atmospheric Exposure of Wrought 
and Cast Aluminum Alloys. American 
Society for Testing Materials, Philadelphia. 
1959. 100 pp. Price $1.75 

Results of the first three years of an ex- 
posure test program in which 27 aluminum 
and 8 magnesium commercial alloys are 
being exposed to atmospheres at five loca- 
tions to determine changes in _ tensile 
strength, elongation and yield strength. 


Alcoa Structural Handbook: 6th Re- 
vision. Aluminum Co. of America, Pitte- 
burgh. 1959. Cloth, 54% by 8% in., 420 pp. 

Information on the design of aluminum 
alloy strength members. The various chapters 
discuss characteristics, manufacture and fab- 
rication, and give tolerances and commercial 
sizes of aluminum alloy products. The book 
also gives extensive data on the aluminum- 
magnesium alloys. 








Books on Powder Metallurgy. Proceed- 
ings of 15th Annual Meeting. Metal Powder 
Industries Federation, New York. 1959. 
Paper, 8 by 10 in. 


General Session on Powder Metal- 
lurgy. 105 pp. Price $4 

Subjects of the 12 papers given in this 
book are: 1) a new method for compacting 
metal or ceramic powders into continuous 
sections; 2) use of powder metallurgy for 
diffusion bonding of cemented carbide to 
steel; 3) some new applications of lead 
powders; 4) metal powders in concrete; 5) 
the effects of lithium stearate additions and 
various atmospheres on sintered brass com- 
pacts; 6) automatic control of endothermic 
sintering atmospheres; 7) direct measure- 





THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


HOW TO GET MORE 
USEFUL HEAT PER KW 


It's not much to look at, but our new 
Vycor Brand Radiant Heater is loaded 
with advantages for those involved with 
drying, baking, curing or pre-heating. 

Ihe basic appeal of this unit is the 
kind of heat it gives you—long wave; 
efficient because it’s readily absorbed. 

These long waves are emitted from 
wire coils enclosed in tubes of 96% silica 
glass. And the tubes (made from one of 
our rugged Vycor brand glasses) resist 
heat, heat shock, and corrosion 

Long wave output is just one reason 
why your kilowatts will yield more useful 
heat. This heater also has a reflector 
system that includes a platinum strip 
bonded to one side of the tubing, and 
two layers of aluminized steel with Fiber- 
glas insulation in the housing. 

Result: Between 85 and 90% of the 
available radiation is directed to your 
work 

With Vycor Brand Radiant Heaters 
mounted horizontally above or below 
your process line, you average 20 watts 
per square inch of working space and 
get full heating (800-850°F) in three 
minutes, so there’s no costly warm-up 
delay These units cool quk kly, too, 80 
you don’t need complex equipment for 
diverting heat after shutting off the line. 

Heating tubes come in 14”, 26”, 38” 
and 54” lengths, mounted in twos or 
fours. You get each unit complete with 
frame, reflector sheet, junction box, 
mounting hangers and leads. 

More facts? Use the coupon. 


NEW MATERIAL FOR MISSILE 
MAKERS AND OTHERS WITH 
HIGH- TEMPERATURE PROBLEMS 


The biggest drawback to fused silica, 
despite its many desirable thermal and 
electrical properties, has been the limi- 
tation on sizes and shapes available. 

No more. Now Corning comes up with 
Multiform Fused Silica—a combination 
of a unique process and a versatile 
material. 


With Multiform Fused Silica you can 
put the useful properties of fused silica to 
work in shapes and sizes that previously 
were unattainable. 

For example, you can now have 
cylinders, domes, crucibles, rods and 
slabs—in sizes equal to any achieved by 
conventional ceramic forming processes, 


Corning’s new Multiform Fused Silica offers the 
unique thermal and electrical properties of fused 
silica in shapes and sizes that up to now were 
considered impractical. 


Softening point for this new material 
is 2880°F; you can design for long-term 
use at temperatures over 1770°F, inter- 
mittent up to 2250°F. 

Resistance to thermal shock is high, 
since coefficient of expansion is 3 x 107 
per degree F. 

This new material also displays an 
extremely stable dielectric constant and a 
low loss tangent over a broad temperature 
range. Example: At a frequency of 8.6 x 
10° cps, the dielectric constant is 3.58 at 
77°F and 3.57 at 750°F. 

Through either slip-casting or dry 
pressing you end up with an object 
(a radome, perhaps?) that has an 
opaque, fine-grained structure machina- 
ble to tolerances of plus or minus .001 inch, 

For samples of and/or detailed specs 
on new Multiform Fused Silica, mark 
the coupon and send it to our New 
Products Division. 


*) 


Please send me: 


CORNING MEANS 


Fused Silica; 
Name 
Company 
Street 


City... 


f-------------- 


RESEARCH 1 N 


CORNING GLASS WORKS 59 Crystal St., Corning, N. Y. 


“Corning Industrial Heaters”; _] Information on Multiform 


-] “This is Glass”; [) Bulletin 1Z-1 


This is a glass telescope mirror blank that 
measures 84 inches across and weighs 
4,000 Ibs. 

We made it. And we did it with a new 
process in which solid chunks of glass 
were placed in a mold and sagged into a 
single piece under intense heat. 

Back in the thirties we also made some 
big mirrors. But then we ladled molten 
glass into molds and came up with a 200- 
inch disk for the Hale Observatory on 
Mt. Palomar and a 120-incher for the 
Lick Observatory. 

Our new sagging approach improves 
quality. It also costs less and is less 
complicated. 

Seven months the disk was annealed. 
Now at the Kitt Peak Observatory in 
Arizona, grinding and polishing will go 
on for an estimated 24 months. Final 
polishing will be done after the telescope 
is fixed on a star. Time for that? Another 
year. 

Leading us to these facts: Patience is 
part of the art of the astronomer. And 
Corning can do almost anything with 
glass—be it a “‘one-shot,”’ hand-tailored 
piece or mass production of small items at a 
very rapid pace. 

Find out for yourself. The basic ref- 
erences are “This is Glass” and Bulletin 
IZ-1, “Designing with Glass for Indus- 
trial, Commercial and Consumer Appli- 
cations. 

Or outline your need in whatever 
detail seems feasible. Could be your star 
is just around the corner, with glass 
by Corning. 


GLASS 


Zone pRB Rach 


a a ee ee ee ee ee ee se eee end 
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corrosion 
resistant 


replaces costly metal fabrications 


in the 
METALWORKING 
industry 

Ceilcote engineers complete ven- 
tilating systems, gas scrubbing 
towers, hoods, tank covers, ducts, 


recovery tanks and other custom- 
ized fabrications. 





in the 
TEXTILE 
industry 


Complex rayon spin machines, 
feed pipes, filters, screens, tanks 
and similar equipment are fab- 
ricated from Duracor. 





in the 


PETROLEUM 
industry 


Acid storage tanks, tank trailers, ex- 
haust systems, pressure pipes and 
other Duracor products are render- 
ing outstanding service. 





in the 

CHEMICAL 

industry 

Duracor is used extensively for 
special processing equipment, 
processing tanks, laboratory sinks, 


brine tanks, acid storage tanks, 
covers and ventilating systems. 


Save up to 40% over costly metal structures 
with Duracor processing equipment and ventilat- 
ing systems! A product of Ceilcote’s 33 years of 
corrosionproofing experience, Duracor combines 
extreme chemical resistance and high strength 
with light weight, heat and flame resistance. 
WRITE TODAY FOR VISUAL STAND- 
ARDS AND INDUSTRY SPECIFICATIONS! 





THE CEILCOTE COMPANY, inc. 


4899 Ridge Road «+ Cleveland 9, Ohio 


PHYSICAL PROPERTIES 
Tensile Strength p.s.i.: 
11,000-15,000 


Flexural Strength p.s.i.: 
20,000-30,000 


Tensile Modulus of Elastic- 
ity p.s.i.: 1.2—1.4 x 10° 


Flexural Modulus of Elastic- 
ity p.s.i.: 0.78—1.6 x 10° 


Impact Izod, Notched 
ft.-ibs./in.: 30—40 


Specific Gravity: 1.4 
Coefficient of Linear 
Expansion: 9.5 x 10-* 
in./in./°F. 

Standard Color: 

Light Green/Gray 
Maximum Temperature 
(Exposure): To 500°F. 


W/7 
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ment of the particle size of fine metal pow- 
ders; 8) detergency during infiltration in 
powder metallurgy; 9) current status of alumi- 
num powder metallurgy; 10) a new basis 
for an inspection method for sintered metal 
components; 11) machinability of sintered 
iron; and 12) the advancement of powder 
metallurgy applications in the automobile. 
The book also contains a year-end report 
and a listing of MPIF members. 

Special Session on Ceramic Perma- 
ment Magnets. #8 pp. Price $2.50 

Three papers in this book discuss: 1) 
magnetic torque couplings using ceramic 
permanent magnets; 2) power ferrites for 
the industrial field; and 3) use of ceramic 
permanent magnets in motors 


Reports 


Welding titanium. METHODS FoR 
WELDING TITANIUM. 24 pp. 1959. 
American Welding Society, 33 W. 
39th St., New York 13. Price $1.50 

This report tells how to weld 
titanium pipe and tubing by the gas 
tungsten-arc process. The various 
chapters discuss electrodes, filler 
metals, joint design, and weld quality 
tests. 


Rare earth metals Setection AND EVALu- 
ATION oF Rare orn Unusvat Merats. Part 2. 
Tue METALLURGY oF YTTRIUM AND THE RARE 
EartH Merats. B. Love. Mar "59. 188 pp. 
Available from Office of Technical Services, 
Dept. of Commerce, Washington 25, D. C. 
Price $3 (PB 151825) 

Information on yttrium and the rare earth 
metals, and alloys of titanium and beryllium 
with rare earth additions. 


Wood laminate strength Sraristicat PLAN 
rok PHASE 1 oF DesiGN CRITERIA For Woop 
LAMINATES. A. Lieberman. July ‘57. 5 pp. 
Available from Library of Congress, Photo- 
duplication Service, Publications Board Pro- 
ject, Washington 25, D. C Price $1.80 
(microfilm and photocopy) (PB 139510) 

Determines the effect of lamination thick- 
ness and grain on the strength of curved 
and straight wood laminates 


Corrosion prevention Corrosion PREVEN- 
TION: Part M oF MAINTENANCE AND OPERA- 
TION oF Pusitic Works AND Pustic UTILITIES. 
Dec "56. 4380 pp. Available from Office of 
Technical Services, Dept. of Commerce, 
Washington 25, D. C. Price $6 (PB 151756) 

Provides information on the latest methods 
for control of atmospheric, submerged, and 
subsurface corrosion, and of corrosion in 
areas alternately wet and dry. 


Aluminum at low temperatures Tensile 
Properties of Licht ALLoys at Low Tem- 
peratures. L. M. Smith, Dec '58. 31 pp. 
Available from Office of Technical Services, 
Dept. of Commerce, Washington 25, D. C. 
Price $1 (PB 151848) 

Gives tensile and yield strength, elongation 
and reduction of area for 28 wrought alumi- 
num alloys and six aluminum casting alloys 
at temperatures of 75, —-18, -112 and -320 F. 


Ferrites. J. Smit and H. P. J. Wijn. John 
Wiley & Sons, Inc., New York. 1959. Cloth, 
6 by 9 in., 384 pp. Price $10 

Gives physical properties of ferrimagnetic 
oxides. These properties are in turn treated 
in relation to the chemical composition and 
erystal structure of the materials. 





Tough tape of MYLAR’ cuts 
cable costs... reduces size, weight 


Can the unique combination of properties found in Mylar” help solve your design problems? 





*‘Mylar’’* polyester film is a tough, flexi- 
ble engineering material. Used as a core 
binder tape for electric cable, “‘Mylar’’ 
prevents sharp braid wires from punc- 
turing the primary insulation during cable 
manufacture. Replacing heavier, thicker 
materials formerly used, “‘Mylar’’ re- 
duces size, weight, cost of cable. 

In addition to itsaverage tensilestrength 
of 20,000 psi, “‘Mylar’’ has excellent re- 
sistance to most chemicals and moisture, 
a dielectric strength of 4,000 volts per mil 
for 1 mil film, and can withstand temper- 
ature extremes from —60° to 150°C. 

On an area basis, tough, thin “‘Mylar’’ 


often costs less than heavier, conventional 
materials. ‘“‘Mylar’’ can be laminated, 
embossed and metalized, punched or 
coated. The film won’t become embrittled 
with age. “‘Mylar’’ is available in roll 
or sheet form in a wide range of gauges. 

Find out how the combination of prop- 
erties in ““Mylar’’ can help you solve 
knotty design problems, improve prod- 
uct performance or cut costs. Write to- 
day for our new booklet containing de- 
tailed information on properties and ap- 
plications. E. I. du Pont de Nemours & 
Co. (Inc.), Film Dept., Room MM-2, 
Wilmington 98, Delaware. 


** Mylar”’ is Du Pont’s registered trademark for its brand of polyester film. 


DU PONT 


Tensile strength of 20,000 psi... SM 4! A te 
of 


Bowling-ball test offers dramatic proof 8£6. u. 5. Par. OFF 
the amazing strength and toughness of = @) Oe 4 oe oe ee oe 


M ylar”’ polyester film 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


For more information, turn to Reader Service card, circle No. 466 
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h COST REDUCTION WITH AMERIPOL 1708 RUBBER 


Improvements in 
color and quality of styrene-butadiene rubbers of 
higher oil content now permit use of these polymers 
in more and more applications. The cost savings are 
substantial. 

For example, Ameripol 1708, a 37!4-part oil poly- 
mer, costs 7% less than polymer 1703, one of the most 
widely used 25-part-oil types. 

Extensive tests at Goodrich-Gulf Sales Service Labo- 
ratory show that physical properties of Ameripol 1708 
compare favorably with the lower-oil type polymer. 


Physical test data is reproduced on the following page. 

Whether you fabricate or use parts made of SBR 
rubber, it will pay you to use Goodrich-Gulf technical 
service. As producers of the widest selection of SBR 
rubbers, Goodrich-Gulf is in unique position to help 
you in proper application of this versatile material. 
Ameripol rubber is a preferred material for many uses 
—tire treads, conveyor and drive belts, volls, molded 
and extruded products. 

For information write Goodrich-Gulf Chemicals, 
Inc., 1717 East 9th Street, Cleveland 14, Ohio. 





AMERIPOL TYPES AVAILABLE 


Hot polymerized types: 1000, 1001, 1002, 1006, 1007, 1009, 
1011, 1012, 1013 


Cold polymerized unpigmented types: 1500, 1501, 1502, 4600 


Cold polymerized black masterbatch types: 4650, 4651, 
4652, 4654, 4655, 1605 


Cold polymerized oil-extended rubber types: 1703, 1705, 
1707, 1708, 1710, 1712, 4700 


Cold polymerized oil and black extended rubber types: 1805, 
4750, 4751, 4752, 4753 


Forms available: Pressed rubber bales, crumb rubber. Pack- 
aging to suit requirements. 





Ameripol 1708 cuts pigment cost 


These attractive housewares are made of 
Ameripol 1708—a type that is 

supplied in such uniform light color that the 
manufacturer saves substantially by 
reducing the need for 

adding expensive pigments. 


nerpol 


For more information, circle No. 469 
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| HOW HOT IS 
| YOUR HOT? 


\ 
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\ 


resistance to meet perform- 
ance requirements. This has 
been confirmed in large scale 
tests and actual missile firings. 


A Nose Cone Gets Hot | 
When conventional organic 
finishes were used in Chrysler | 
Redstone Missile tests, they | 
ignited and disintegrated | 
under simulated re-entry con- 
ditions. Sicon survived because 
it possessed the inherent heat 
a 


A Truck Heater Gets Hot 


A porcelain type 
coating used on a 
truck heater failed 
because it could not 
stand the thermal 
shock of rapid heat- 
ing and cooling. The 


same heating (550°-600°F.) and cooling | 


left Sicon’s film integrity unaffected. 


A Tractor Engine Gets Hot 


A farm equipment 

manufacturer used 

a bright organic red 

color on their stand- 

ard equipment. The 

coating on the en- 

gine parts, which 

were subjected to 

high temperature, 

uickly decomposed. Midland engineers 

eveloped a matching bright Sicon Red 

which retained its color and gloss and 
protected the hot spots on the engine. 


How HOT is your HOT? 


Sicon possesses the flexibility of ordinary 


organic finishes and the heat resistance | 


of ceramic coatings—up to 1000°F. in 
black or Aluminum; up to 550°-600°F. in 
decorative colors. Upon inquiry a sample 
Sicon formulation for testing your “hot” 


requirements will be prepared at no ob- | 


ligation. Send details of your “‘hot spot”’ 
problem today to Dept.1-B. 


Sicon 


HEAT RESISTANT FINISH 
A Silicone Product of 


INDUSTRIAL FINISHES COMPANY 
WAUKEGAN - ILLINOIS 
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, Copper 
Melting point 


7 Pyrographite 
© Ca"direction) 
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400 !200 2000 2800 3600 4400 
Temperoture, F 


Fig 1—Note high thermal conduct- 
ivity of Pyrographite in the “a” 
direction; low conductivity in “c’’ di- 
rection. Also, conductivity decreases 
with increasing temperatures. 


of Pyrographite in both the “a” 
(parallel to surface) and “c” (per- 
pendicular to surface) directions. 
At temperatures below about 900 F, 
Pyrographite has thermal conduct- 
ivity in the “a” direction higher 
than that of copper; in the “c” 
direction, conductivity is lower than 
that of conventional graphite. This 
characteristic provides excellent ther- 
mal insulating characteristics. 

Thermal conductivity of conven- 
tional ceramics generally tends to 
increase with increasing temper- 
atures. Conductivity of Pyrographite 
tends to decrease with increasing 
temperature. Consequently, insulat- 
ing properties at higher temper- 
atures are even better than those 
at lower temperatures. 

Complete electrical property data 
are not available as yet. Initial data 
indicate that resistivity in the “c” 
direction increases with higher pre- 
paration temperature, whereas re- 
sistivity in the “a” direction de- 
creases. For material prepared at 
3600 F, resistivity in the “c” direc- 
tion (across the layer planes) is 
about 1000 times that in the “a” 
direction. Resistivity along the layer 
planes is considerably less than for 
normal graphite, which is considered 
a good conductor; across the layers 
it is far greater than that of gra- 
phite. 
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Fig 2—Strength-to-weight ratio of 
Pyrographite remains high at tem- 
peratures as high as 4000 F. 


Physical and 
mechanical properties 

Theoretical density of normal gra- 
phite is 141 lb per cu ft; commercial 
graphites average around 99 to 106 
lb per cu ft; and densified graphites 
range from 106 to 125 lb per cu ft. 
Pyrographite has been prepared with 
measured densities as high as 138.5 
lb per cu ft. Density increases with 
temperature of preparation. In- 
creased density is particularly desir- 
able for moderator applications in 
nuclear reactors. 

Fig 2 compares strength-to-weight 
ratios of Pyrographite in the “a” 
direction with that of stainless steel 
(type 310), tungsten and _ con- 
ventional graphite. Pyrographite’s 
strength-to-weight ratio, superior to 
that of the other materials at lower 
temperatures, becomes far superior 
at temperatures above 3600 F. 

Various tests have been conducted 
with Pyrographite and normal gra- 
phite in high velocity, high temper- 
ature gas streams. The material has 
shown little erosion, compared with 
almost complete breakdown of gra- 
phite. 

Impermeability to gases is of par- 
ticular interest for nuclear reactor 
applications. In tests using a stand- 
ard mass spectrometer leak detector, 
no permeation by helium has been 
detected. Impermeability is retained 
after cyclic heating to 4500 F and 





ant KIND OF OIL SEAY 


Q 


The “custom” approach to oil seal manufacture, pioneered by IPC, has resulted in some real off beat 
products. 

None-the-less . . . they work! They suit the application and, in more ‘cases than not, they have 
contributed substantially to cost savings. 

When you're faced with a rugged problem involving oil seals, what synthetic compound comes to 
mind? How about case design? .. . friction? .. . torque? . . . shaft speeds? 

Oil seals are an engineered product in themselves . . . just as good as their individual design. That’s 
why we think each oil seal application deserves special “custom” thinking. That’s why IPC oil seals are 
noted for performance. Let us show you what IPC can do to relieve your particular problem. 


OIL SEALS / PACKINGS bree MOLDING Custom designed for your application. 


INTERNATIONAL 
PACKINGS <orroration 


Bristol, New Hampshire 
P-1 


For more information, turn to Reader Service card, circle No. 423 
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Before you etch aluminum 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN « OVER 160 MATERIALS 


172 « 


ask Oakite 


Oakite controlled aluminum etch 
provides safe, uniform mat finish 


When your aluminum parts come out of an Oakite etching bath, 
you know exactly how deep an etch to expect. To give you this sure 
control, Oakite provides a variety of alkaline etching compounds. 
Each has its own rate of ‘bite’ and each is safe because the rate is 
dependable and uniform. 

For instance, if you want a fine grain etch at moderate cycling 
speed—Oakite Composition No. 30 might be recommended by 
your Oakite man. Or, if you want a faster or deeper etch—Oakite 
60, 130, or 160 might be the best choice. 

Oakite controlled etching gives you a perfect satin finish when you 
want to enrich the natural beauty of aluminum, as on window frames 
or storm doors. When you want to prepare aluminum for paint, 
anodizing or lacquering, you get just the mat finish you need. 

All Oakite alkaline materials are controlled to provide an identi- 
cal rate of etching, batch after batch. One material is exactly right 
for your process, your alloys. Which one? Ask your Oakite man, 
or write for more information to Oakite Products, Inc., 45B Rector 
Street, New York 6, N. Y. 


it PAYS to ask Oakite 


Export Division 


Cable Address: Oakite 


OAKITE 
MH 1909-1959 ce 


years’ leadership in industrial cleaning 


Technical Service Representatives in Principal Cities of U. S. and Canada 
For more information, turn to Reader Service card, circle No. 366 
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recooling, even in films as thin as 
1-2 mils. 


The process 
Oriented graphite has been pro- 
duced in the laboratory for many 
years in minute quantities, e.g., as a 
thin coating on a hot filament. The 
commercial process, developed by 
Raytheon, provides for the molecular 
deposition on a substrate of graphite 
from a carboniferous gas. Pieces can 
be produced by deposition on the 
inner surface of a graphite mandrel, 
which is then cracked apart and 
separated from the workpiece. 
KEY NO. 608 


Fluoro-Elastomer 
Resists Heat, Solvents 


A new type of rubber has re- 
cently been added to Du Pont’s family 
of Vitron fluoro-elastomers. The rub- 
ber, called Viton B, is said to have 
increased resistance to high tem- 
peratures and to certain solvents, 
oils and chemicals. 

Viton, introduced in 1957 (M/DE, 
July ’57, p 96) and made available 
in 1958 (M/DE, May ’58, pp 12 and 
166), is a copolymer of vinylidene 
and perfluoropropylene. It currently 
sells for $10 per lb 
Properties 

Viton B has about the same 
elongation, compression set, tensile 
strength and resilience as Viton A. 
However, Viton B has higher hard- 
ness, better tear resistance at both 
room and elevated temperatures, and 
higher modulus. 

Tests show the new material has 
somewhat better abrasion resistance 
and better electrical properties than 
Viton A. Ozone resistance is said 
to be excellent, and radiation resist- 
ance under exposure to gamma radi- 
ation from a cobalt-60 source is 
equivalent to that of Viton A. The 
improved product, like Viton A, will 
not support combustion. 

Heat resistance—According to Du 
Pont’s Elastomer Chemicals Dept., 
Wilmington, Del., Viton B has better 
retention of elongation and less 
change in hardness after aging at 
500-600 F than any commercial elas- 
tomer now available. The producer 
says, “While some loss in tensile 
strength is noted, embrittlement of 





How can you ure SPRING-LOCK? 
THE FASTENER WITH USES UNLIMITED 





As a standard removable 
fastener or a blind rivet 


A quarter-turn locks, un- 
locks. Load-carrying steel 
arms lock securely, don’t 
loosen under vibration. 
One-piece (no receptacle) 
simplifies blind fastening. 


a 


As a cabinet door strike 


Millions in use on kitchen 
cabinets, automatic dish- 
washers, etc. Standard 
strikes available from 
stock, or custom designed 
for special contour re- 
quirements. 


As a roller axle 


Now used on range draw- 
ers, kitchen cabinets, file 
cabinets, desks. Cuts in- 
stallation costs, saves 
time. Designed to suit. 
Available with or without 
roller. 


As a plastic shelf support 


... with the heart of steel 
for extra strength. Mil- 
lions now used by all 
major refrigerator man- 
ufacturers. Complete flex- 
ibility of head design. 


| a 
aa 


= 


As cup hooks 
High-strength polysty- 
rene or chrome-plated die 
cast zine. Inexpensive, 
sturdy and good-looking. 
Simply and quickly in- 
stalled with a twist of the 
wrist. 


What is your application for 
SPRING-LOCK? 


Send us your application in- 
quiries. Our engineers will 
answer you specifically and 
promptly. Or, write today for the 
Simmons Catalog. SPRING-LOCK 
samples are available upon 
request. 


S 4 ivi VONS FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 


QUICK-LOCK 


SPRING-LOCK 


- ROTO-LOCK 


LINK-LOCK 


DUAL -LOCK 


See our 8 page catalog in Sweet’s Product Design File 


For more information, turn to Reader Service card, circle No. 340 
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PROPERTIES OF VITON RUBBERS 
COMPARED 





Type » A ls 


Ten Str, psi 

rt on 2250 

300 F.. 450 500 

Elong, % 

77 F.. 350 390 

300 F 225 130 

nf eg td : Modulus at 10095 Elong psi 
-ekiad 33 4 ee 300 550 
ant ene ie * 300 F 100 360 
~ es Hardness (Shore A 77 F) 66 14 
braking a | Resilience (77 F), % 43 47 
: | Brittle Point, F —4] —49 
systems! “ay Power Factor, % .. 3to4 2.5 


AFTER AGING 7 DAYS AT 400 F IN MIL. L-7808 


Hytrol Anti-Skid Braking Systems, Ten str Chg, % 40 — 29 
a development of Hydro-Aire |  Elong “> % —13 oe 
Company, are widely used on Vol Chg, %.....-- +196 | +83 
fighters, bombers, commercial AFTER AGING 7 DAYS AT75F IN BENZENE 
transports and surface vehicles. —_—— 
Self-lubricating Morganite +} Ten Str Chg % —27 1 
components are employed in Elong Chg, % - - 
these systems because of their Vol Chg, % ss: $186 +12, 
smooth-functioning, reliable AFTER AGING 7 DAYS AT 300 F IN TRI 
performance. Another example CRESYL PHOSPHATE 

of Morganite’s ability to meet 


today’s critical requirements. Ten Str Chg, % 
Mies Elong Chg, % 
Vol Chg, % 





























occurs much more slowly, and useful 
elasticity is prolonged to the point 
Desi where service life is twice as long 
esigners/Engineers! as that of other synthetic rubbers 


Make it Morganite...the material of a thousand applications. in many applications.” 


a an 
= H{-+-) : Viton B at elevated temperatures 
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Solvent resistance—Viton B is 
said to have the same high resistance 
to oil and solvents as Viton A. How- 
ever, the new type of rubber is said 
to have superior resistance to diester 
lubricants, benzene, tricresy] phos- 
phate, and phosphate ester hydraulic 
fluid. 

Chemical resistance — The new 
| elastomer has good resistance to 
PUMP VANE ag Fgh Ang we ee Ae oth | sodium hydroxide and nitric acid at 

| 158 F. It also has good resistance 


Request data and recommendations on your design requirements — to red fuming nitric acid and glacial 
acetic acid at room temperature. 


KEY NO. 609 
. FOR OVER HALF A CENTURY 
INCORPORATED 


“" 3324 48th Ave., Long Island City 1, New York Lacquers for Plastics 


In Canada: Morganite Canada Ltd., Toronto Quick-drying lacquers, called Rez- 
N-Lac A1l2, are said to provide non- 


Mansfacturers of Fine Carbon Graphite Products including Mechanical Carbons, Motor and Generator Brushes, Carbon : j 
Piles, Current Collectors and Electrical Contacts . . . Distributors of 99.7% Pere Al, Tubes and Crecibies toxic, waterproof, slow burning 


Morganite is universally specified for extra reliability in seals, bearings, 
contacts, pump vanes, meter valves and vital military applications. 
It functions with high efficiency in corrosives, oil, grease and grit. . 

at high temperatures and under high pressures. 
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Engineers: 

Here are sound reasons why 

it pays to specify 

National Seamless Mechanical Tubing 


USS National Seamless Steel Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, USS National Seamless 
Tubing helps cut processing costs, because it eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 

and it reduces tool wear and tool changes; and, more important, 

more uniform parts can be turned out by the hundreds of thousands. 


Where USS National Seamless Tubing is used as a load-carrying member 
or part, it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading in any direction; it resists bending stresses 
equally in all directions; it is able to absorb and localize shock; 

and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 


And, of course, the name USS National is backed by the world’s largest and 
most experienced manufacturer of seamless tubing—National Tube! 

The production of USS National Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There is no divided responsibility. 
Every foot, every length, is made under the careful supervision of 

skilled men with years of tubemaking experience. For more than 60 years, 

USS National Seamless Tubing has been first with men who want 

the best in mechanical tubing. 


You'll find USS National Seamless Tubing available at select 

National Tube Distributors throughout the country. These distributors are 
strategically located and expertly trained in solving all types of tubing problems. 
Here, you can choose from a complete range of sizes and stocks. If you'd like 
to find out how USS National Seamless Tubing can be most effectively applied 


to your designs, contact your nearest USS National Distributor . . . soon/ 
USS and Nationa/ are registered trademarks 


National Tube 
Division of 
United States Steel 


Coltumbis-Geneva Stee! Division, San Francisco, Pacitic Coast Distributors 
United States Stee! Supply Division 
United States Stee! Export Company, few York 


For more information, turn to Reader Service card, circle No. 396 
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FELT ‘ 


BY FELTERS 


Can Improve Product 


SEALING and 
LUBRICATION 








DuFelt is a laminated 
combination of Felters' felt 
and Hycar; and is recom- 
mended for sealing of lighter 
oils when no head exists. Seals 
and lubricates at the same 
time; and offers improvements 
over other materials. 


Felt is an ideal wicking 
and lubricating material which 
can be designed into special 
assemblies like this distribu- 
tor cam shown here. Lubrica- 
tion is constant, wear reduced, 
and felt can be shaped to 
cover all required areas. 


Lifetime bearing lubrica- 
tion is now possible by selec- 
tion of correct SAE grade, and 
designing into sealed bearing. 
Felt filters out contamination 
and works as combined reser- 
voir and wick, directing oil 
flow to required creas. 











Mechanical felt seals per- 
mit a close seal without undue 
pressure. Felt can be water- 
proofed and provides supe- 
rior grease and oil retaining 
and dust, dirt and grit ex- 
clusion, 


To help you get the most out 
of FELT, send for the Felters' 
Design Book. Write, today. 


Ask for FELT from... 


teFELTER Sc. 


220 SOUTH STREET 
BOSTON 11, MASSACHUSETTS 


Pioneer Producers of Felt and Synthetic Non-Woven Fabrics 





properties to cellulose acetate toys, 
food packages and other products 
subjected to body contact. The lac- 
quers were developed by Schwartz 
Chemical Co., Inc., 50-01 2nd St., 
Long Island City 1, N. Y. 

KEY NO. 610 


Brazing Alloy Used for 
Stainless Honeycomb 


An aluminum oxide dispersion- 
hardened alloy has been developed by 
Martin Co., Baltimore 3, Md. for 
brazing stainless steel honeycomb 
structures. 

According to Clarence A. Boyce, 
Jr., research assistant in the com- 
pany’s RIAS Div. (Research Insti- 
tute for Advanced Studies), the new 
alloy overcomes most of the limita- 
tions encountered with conventional 
brazing alloys—namely uneven fillet- 
ing and poor corrosion resistance. 

The dispersion-hardened alloy is 
used in the form of a foil in combi- 
nation with a silver-lithium foil for 
brazing face skin to honeycomb core. 
During the brazing cycle the lithium 
in the silver-lithium alloy fluxes the 
core and skin thoroughly, producing 
a sound, strong brazed joint between 
skin and core. 

How alloy is made 

Boyce says the new alloy is prod- 
uced according to established powder 
metallurgy techniques: 1) aluminum 
oxide is dispersed in a metal matrix 
(composition not revealed) by mill- 
ing; 2) the mixture is heated in a 
hydrogen atmosphere, then pressed 
into a briquette and sintered; 3) the 
briquette is cold rolled into a foil 
measuring 0.001 in. thick. 

KEY NO. 611 


Duplex Electroplates 
Lengthen Part Life 


Greater protection against cor- 
rosive environments is promised with 
a new plating technique that applies 
two layers of nickel under a layer 
of chromium. According to the 
developer, automobile bumpers plated 
by the process retain their bright 
appearance for the life of the car. 

The duplex nickel plating tech- 
nique was developed by Udylite 
Corp., 1651 Grand Blvd., Detroit 11. 
It is called Bi/Nickei. The process 
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Resistance to arcing is important in such 
applications as terminal boards, switch 
and fuse blocks, and circuit breakers. 
Usually, however, arc resistance alone is 
not sufficient to satisfy job requirements. 
Ceramics, for example, are excellent for 
are resistance but they break easily and 
are difficult to machine. Mica has excel- 
lent arc resistance yet lacks strength. 


Laminates have arc resistance plus 
Laminated plastics have many desirable 
properties in combination. All grades of 
plastic laminates have good electrical 
properties. All have good dielectric 





EXCELLENT 


SYNTHANE GRADE G-7 >= 


SYNTHANE GRADE G-5 = 
SYNTHANE GRADE G-8 4 = 


SYNTHANE GRADE G-li 4 


SYNTHANE GRADE AA-m > 


SYNTHANE GRADE C-m 
SYNTHANE GRADE L-m 


Jt 


¢ VULCANIZED FIBRE 


SYNTHANE GRADE XX —> 








Poor 





Relative Arc Resistance of Several Plastic Laminates 
and Vulcanized Fibre. 


Arc Resistance 


with Synthane Laminated Plastics 
V4 


strength, dissipation factor and insulation 
resistance. Some laminates also have ex- 
cellent arc resistance and some—the 
phenolic laminates, for instance—are 
relatively poor in this respect. 

It is this failing of the phenolic grades 
which may have deterred you from think- 
ing of laminates when arc resistance was 
required. But, outstanding progress 
has been made to supply laminates with 
excellent arc resistance. For example, 
Grades CM, LM, G-5 and G-7 have 
outstanding arc resistance properties. 

There are several tests for arc resist- 
ance. One commonly used is ASTM 
Method D495-56T, which approximates 
service conditions in alternating current 
circuits operating at a high voltage, with 
currents limited to units and tens of 
milliamperes. Two pointed electrodes, 
ly" apart (see drawing), rest upon the 
material to be tested. The arc is applied 
intermittently, and at first mildly. Later 
the time between flashes is decreased and 
the amperage is increased until the arc 
finally burns a conducting path between 
the electrodes. The total time in seconds 
until failure occurs is the arc resistance 
of the material. 


Arc resistance is related to time 
Since the severity of the arc is progres- 
sively increased, the comparative arc 


resistance of two materials is not in direct 
proportion to the time. The accompany- 
ing chart gives you a fairly accurate 
relationship of the arc resistance of 
Synthane laminates—using the ASTM 
method. The first four are glass base 
grades. G-7, containing a silicone resin, 
tops the list in arc resistance as well as in 
dielectric strength, dissipation factor, insu- 
lation resistance and moisture resistance. 

For specific information relating to Arc 
Resistance for your application or for the 
combined properties of Synthane lami- 
nates, write Synthane Corporation, 3 
River Road, Oaks, Pa. 


Set-up for A.S.T.M. Arc Resistance Test in the 
Synthane Laboratory. 


SYNTHANE] 


CORPORATION |S) OAKS, PENNA. 
Laminated Plastics for Industry 


Sheets, Rods, Tubes, Fabricated Parts 
Molded-laminated, Molded-macerated 
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RUBBER 
MASKING RINGS 


Photos courtesy Marlin-Rockwell Corp., Jamestown, N. Y. 


Rubber Rings Mask Bearings 
during Plating Process 


Here’s a new way to mask out 
plating on bearing race grooves 
without tedious hand-labor. Re- 
gardless of bearing size, rubber 
rings are fitted precisely into ball 
grooves and inner ring bore so that 
plating can’t sneak under the 
rubber even in torturous electro- 
plating baths. Clean division lines 
always result. Inner ring and outer 
ring are held together so both can 
be plated simultaneously. This 
saves one complete plating cycle. 
And, this fast assembly prepares 
bearings for plating in seconds— 
eliminates costly hand-painting 
with unreliable stop-off lacquer. 
These rubber rings are the result 
of Marlin-Rockwell Corporation 
(Jamestown, New York) consult- 
ing Continental to solve an impor- 
tant masking problem. Creative 
engineering successfully developed 
these extruded and spliced, or 
molded rubber rings which in- 


creased production 2000 %—20 
times faster than hand-painting. 
What’s more, the special rubber 
compound withstands repeated 
baths in blistering acids and caus- 
tics without affecting precise di- 
mensions, elasticity or resilience. 


This rubber ring technique is 
typical of the thinking and ingenu- 
ity behind rubber parts by Conti- 
nental. It also represents the 
economy and better end results 
accomplished by consulting a rub- 
ber specialist during the planning 
stage of a product. If you need help 
like this, call or write Continental 
—rubber specialists since 1903. 


Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


Cteoither atwventil tt RPOB LLL 
ongineoed ly CONTINENTAL 


CONTINENTAL RUBBER WORKS + 1985 LIBERTY ST. + ERIE 6 + PENNSYLVANIA 
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joins two other duplex plating tech- 
niques introduced last fall (see 
M/DE, Sept ’59, p 136). 

Parts are first coated with a 
heavy layer of semi-bright nickel, 
then a layer of bright nickel, and 
finally a layer of chromium. The 
developer says the bright nickel 
layer adheres well to the semi-bright 
nickel layer. 

Parts plated by the technique have 
successfully passed both the Corrod- 
kote and the Cass (copper-accel- 
erated acetic acid salt spray) tests 
for corrosion resistance. 

KEY NO. 612 


Resistance Alloy Is 
Corrosion Resistant 


A modified iron-chromium-alumi- 
num electrical resistance alloy is 
said to have corrosion resistance, 
strength and ductility properties 
comparable to those of the more costly 
nickel-chromium resistance alloys. 

The corrosion resistance properties 
of the alloy are said to be superior 
to those of other iron-chromium- 
aluminum alloys. For example, the 
alloy has a weight loss of 4.5% after 
immersion in 10% hydrochloric acid 
for 1 hr at 146 F compared to a 
weight loss of 89% for other iron- 
chromium-aluminum resistance alloys 
tested under the same conditions. 

The alloy is also said to have low 
density (0.262 lb per cu in.), high 
electrical resistivity (815 ohms per 
emf), and a low temperature coeffi- 
cient of resistivity (0.10 X 10° per 
°F). 

The new material, latest in a 
series of noncritical resistance alloys 
(see M/DE, Mar ’58, p 180 and July 
58, p 128), was developed by Hos- 
kins Mfg. Co., 4445 Lawton Ave., 
Detroit 8. It is called No. 815-R. 


Electrical properties 
obtained in melt 

According to the developer, the 
alloy’s high resistivity and low tem- 
perature coefficient of resistivity are 
obtained in the melt rather than by 
aging treatments as is the case with 
nickel-chromium resistance alloys. 
These “in the melt” properties are 
said to minimize the effects of wind- 
ing tension and heat on the mate- 
rial’s electrical properties. 

The alloy, which is magnetic, is 





Lead Controls Vibration and Noise 


Lead plays a vital role in the success of 
many of the more advanced develop- 
ments in sound attenuation and vibra- 
tion control. 


New Skyscraper Depends on Lead 
To Damp Railroad Vibration 


Building a towering office building over 
a dense network of railroad tracks .. . 
as was done in the case of the new 
Union Carbide skyscraper . . . presented 
a difficult problem of vibration control 
It was solved by the use of lead-asbes- 
tos pads...a technique used by the 
architects of many of the adjoining 
buildings in New York City’s Grand 
Central Station area. These lead cush- 
ions utilize lead’s unmatched vibration 
damp properties. They'll substan- 
tially reduce vibration for the life of 
the building. These lead vibration pads 
serve an amazing variety of indus- 
tries. High speed printing presses, for 
example, also make excellent use of 
lead’s vibration damping properties. 
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Lead isolates Vibration and Noise 
of Air Conditioning Unit 


The huge air conditioning unit atop 
another new skyscraper at 575 Lexing- 
ton Avenue in New York City keeps 
the building’s occupants comfortably 
cool... quietly, thanks to lead. Anti- 
vibration pads made of lead-asbestos 
shield the building from the noise and 
vibration of this huge unit. Because 
they and the cooling tower's supporting 
steel columns can be placed in position 
while the steel work is in progress... in 
contrast to other methods, which would 


necessitate waiting until the concrete 
had been poured . . . the lead-asbestos 
pads shortened installation time 
considerably. 


Jets, Helicopters, Use Lead 


Lead impregnated viny! has found wide 
usage in abating noise in conventional 
and jet airliners as well as in heli- 
copters. The special ability of lead to 
absorb or damp sound in the low fre- 
quency range . . . makes it ideal for 
shielding the occupants of the aircraft 
from ear splitting engine noise. In 
this product, lead-powder-impregnated 
vinyl is employed to coat a cotton duck 
or woven glass fabric, thus adding the 
strength and flexibility characteristics 
of vinyl, glass, and cotton to the noise 
isolation qualities of lead. 


Electric Typewriters Damp 
Vibration with Lead, Too 


Lead impregnated viny! also is used in 
the latest electric typewriters to damp 
the high frequency vibrations which 
occur in the keyplate and paper table. 
For ease of application, the material 
comes with a pressure sensitive adhe- 
sive backing. 


Lead Controis Vibration 
in “White Noise Room” 


To test the effects of vibration on the 
drift rate of gyros and accelerometers, 
Minneapolis - Honeywell researchers 
have created a “White Noise Room” at 
their Inertial Guidance Center. In this 
room, where the mechanical noise and 
vibrations of missiles and space ships 
are exactly duplicated, lead is used as a 
damping mass to confine vibration and 
noise to the test area and to dissipate 
energy. In addition to minimizing vibra- 
tion, non-ferromagnetic lead elimi- 
nates any magnetic field disturbances 
that could interfere with other work in 
the area. 














Navy Uses Lead Ear Piugs 


During World War II, the Navy sought 
an ear plug capable of preventing ear 
damage and concussion from the tre- 
mendous vibration generated by the 
firing of their big guns. The solution 
was found in a lead-plastic ear plug. 
The lead mass keeps the shock wave of 
sound from moving into the ear en 
masse. Instead, it lets the pressure of 
the outside ear build up to meet it 
gradually . . . slowly enough, in fact, for 
the shock wave to pass before the pres- 
sure inside the ear can become danger- 
ous. The plastic is used to seat the plug 
in the ear without discomfort. In a quiet 
environment, a normal speaking voice 
can be heard through a perforation in 
the ear plug. Proof of the success of 
this lead ear plug is attested to by the 
fact that the Navy is still using them. 


Lead Has Many Uses 


You'll find lead applications that range 
from vibration and noise suppression to 
glazing fine china...from swimming 
pool reactors to superconductivity . . . 
from corrosion resistant paints to port- 
able reactor shielding. Lead shows a 
remarkable ability to keep pace with 
the latest technological developments 
in a wide variety of fields. Much of this 
is due to the continued scientific atten- 
tion devoted by L.I.A. researchers to 
investigating new uses, techniques, and 
developments. 


For detailed information, write to: 
Office of Technical Information, Lead 
Industries Association, 60 West 42nd 
Street, New York 17, N. Y. 1973 
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Now you can do even more with 
TEFLON — made bondable by R/M 


Time was, you'd often rule out 
“Teflon”* where it was sorely needed, 
simply because you couldn't make 
anything adhere to it. 

But not now. R/M has perfected a 
process that makes “Teflon” easily 
bondable to other materials and to it- 
self with commercial adhesives. Now 
you don't have to design intricate 
“Teflon” parts in a single piece or de- 
vise elaborate and costly fastening 
methods 

R/M can supply “Teflon” sheets, 
rods, tubes, and tape with bondable 
surfaces where you specify them. Thus 
you can use the high dielectric strength 





and superior chemical resistance of 
“Teflon” without worrying about how 
to make it stay put. In fact, you can 
take advantage of bondability and non- 
bondability in the same R/M “Teflon” 
part. 

A lot is happening in “Teflon” daily. 
To keep up with it, talk “Teflon” with 
R/M ... and learn of R/M’s com- 
plete “Teflon” service that can help 
you cut product costs without cutting 
corners. Call one of the offices listed 
below or write Plastic Products Divi- 
sion, Raybestos-Manhattan, Inc., Man- 
heim, Pa. 


*Du Pont trademark for its TFE-fluorocarbon resin 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM | © CHICAGO 31 © CLEVELAND 16 © DALLAS 26 © DENVER 16 © DETROIT 2 
HOUSTON | © LOS ANGELES 58 © MINNEAPOLIS 16 « NEWORLEANS I7 « PASSAIC © PHILADELPHIAS 
PITTSBURGH 22 © SAN FRANCISCO 5 © SEATTLE 4 © PETERBOROUGH, ONTARIO. CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, SINTERED METAL, ENGINEERED PLASTICS 
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Specific Gravity 
Density, !b/cu in.. a . 0.262 
Coef of Ther Exp (68-390 F), per °F. ..6.5 x 10-* 
Tensile Strength, psi ... .100-175,000 
Elongation (in 10 in.), %..... 5-25 
Elec Res (68 F), ohms/cmf. 815 
Temp Coef of Resistivity 

(—80 to 300 F), per °F...........0.10 x 10° 





recommended for precision wire 
wound resistors and potentiometers. 
It is supplied as wire in sizes rang- 
ing from 0.0005 to 0.0031 in. in dia. 
The wire is sold bare or inSulated 
with polyester, polyurethane and 
other coatings. KEY NO. 613 


Coatings Applied by 
Plasma-Arc Technique 


Two new plasma-are spray guns 
for applying high melting point ma- 
terials to metals, plastics and other 
nonmetallics are now on the market. 
One, called Metco plasma flame 
spraygun, is available from Metalliz- 
ing Engineering Co., Inc., Westbury, 
N.Y. (Key No. 14) The other, called 
Plasmatron, is available from Gian- 
nini Plasmadyne Corp., 3839 S. Main 
St., Santa Ana, Calif. (Key No. 15) 

The plasma-are principle works 
by directly transferring the energy 
from an electric arc to an ionized 
gas medium, creating temperatures 
up to 30,000 F. Material passing 
through the are is converted into a 


Metallizing Engineering Co. 
High temperature protective coat- 
ing is applied on a crucible with a 
plasma-are spray gun. 





DU PONT IMPROVES 


VITON 


SYNTHETIC RUBBER 


¢ NOW GIVES TWICE THE SERVICE LIFE AT 600°F. 
e OFFERS GREATER RESISTANCE TO CHEMICALS AND SOLVENTS 


Viron’s remarkable resistance to heat and fluids has al- 
ready improved performance of components for appliances, 
autos, aircraft and many types of industrial equipment. 
Now the ability of this new synthetic rubber to withstand 
heat and chemical exposure has been extended to even 
greater limits. Here are some of the properties of the new 
high-performance grade, now commercially available in a 
wide range of products. 

Improved resistance to heat aging — When oven-aged in 
air at 400° F. or less, ViToNn vulcanizates now remain use- 
fully elastic for indefinite periods. At higher temperatures, 
they can be expected to remain usefully elastic for more than: 


3000 HOURS @ 450° F. 
1000 HOURS @ 500° 
240 HOURS @ 550° 
48 HOURS @ 600° 


Improved resistance to fluid exposure—VITON now has 
better resistance to nitric acid, glacial acetic acid and 





hydrochloric acid, as well as to certain aromatics and 
diester lubricants. Its proven resistance to a wide variety 
of oils, solvents, fuels and chemicals remains unequalled 
among synthetic rubbers. 


Complete information—Learn more about ViToON, and 
how it can improve the products you make and use. Tech- 
nical literature just published will give you all the facts. 
Write to E. I. du Pont de Nemours & Co. (Inc.), Elastomer 
Chemicals Dept. ME-2, Wilmington 98, Del. 


SYNTHETIC RUBBER 


NEOPRENE HYPALON® VITON® ADIPRENE® 


REG, v. 5. pat. OFF 


Better Things for Better Living . . . through Chemistry 





OTHER IMPORTANT PROPERTIES OF VITON 


Hardness: 60 to 95 durometer on the Shore A scale. 
Tensile strength: 2000 to 3000 psi. at room temperature, 
with elongation from 100% to 400%, depending on hard- 
ness; at 300° F., tensiles of 300 to 1000 psi., with elon- 
gation from 80% to 200%. 

Compression set: Viton vulcanizates recover to within 
90% to 97% of original dimensions when compressed 
25% and held at 250° F. for 70 hours. 


Low temperatures: Specimens 0.075 in. thick have a 
Young's modulus of 10,000 psi. at —20° F. and a brittle 


point of —47° F. A 0.010 in. thick coating of Viton on 
wire did not crack at —90° F., when bent around a man- 
drel 10 times the diameter of the wire. 


Ozone and weather: ViToN has withstood 28 days in 100 
ppm of ozone, without a crack! After twelve months’ ex- 
posure to direct Florida sunlight, it still remained in 
perfect condition. 


Etectrical: Typical values—DC resistivity of 1.4 x 1014 
ohm-cm; specific inductive capacity of 8.53; power factor 
of 2.5%; dielectric strength of 412 volts/mil. 
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For almost every 
hardness testing requirement 


There’s a Wilson “‘Rockwell” 
instrument to do the job 
fluid and deposited on a part at high 


Wilson Rockwell” Hardness Test- Wilson ‘‘Brale” speeds. 
edo _ rong your —— Diamond Penetraters Metallizing Engineering says its 
etter, stronger, longer lasting. ylasma-are un will spray any 
They give reliable results on the give Perfect Readings aerate Senate without decom- 
production line, in laboratories, in A perfect diamond pen- posing. For example, the gun can 
tool rooms, and in inspection de- etrator is essential to apply coatings of such high melting 
partments. They’re as easy to use accurate testing. Only pepieks _ + na : 
as a center punch, as durable as a flawless diamonds are aa 6 aes, Soe 
machine tool, as sensitive and ac- eonk wiht Witeen carbide, columbium carbide, zirco- 
curate asa precision balance. That’s “Brale” penetrators. nium boride and tungsten carbide. 
why Wilson “Rockwell” is recog- Each diamond is cut to The gun develops normal work 
nized as the world’s standard of an exact shape. Micro- temperatures of 10,000 to 15,000 F, 
hardness testing accuracy. scopic inspection and a and operates on inexpensive gases 
comparator check of each dia- such as nitrogen and hydrogen. It 
Write for Catalog RT-58. mond—one by one—assure you is designed for push button opera- 
It gives complete details on of accurate hardness testing tion, according to the producer. 
meee ep aga every time. Giannini Plasmadyne’s gun is a 
‘ ’ “hand held” device weighing less 
than 4 lb and measuring 3% in. long. 
It operates on gases such as argon 
and nitrogen. According to the pro- 
ducer, practically any material that 
melts can be sprayed with the gun. 
KEY NOS. 614, 615 





Metals Cleaned, Primed 


Painted in One Unit 


A safe, fast method for cleaning, 
phosphatizing and painting metals in 
one machine without the use of 
water will be commercially avail- 
able in mid-1960. The system, first 
announced last year (see M/DE, 
Jan ’59, p 140), is now operating 
on a field trial basis at several 
plants. 

It was developed by the Electro- 
chemicals Dept. of E. I. du Pont 
de Nemours & Co., Inc., Wilmington 
98, Del. in cooperation with G. S. 
Blakeslee & Co., 1900 S. 52nd Ave., 
Cicero, Ill., which designed and fab- 
ricated the equipment. 

How it works 
In the new process, metal parts 
are first degreased in a vapor of 
noninflammable trichlorethylene sol- 
vent, then given a phosphate coat- 
AUTOMATIC—semi and fully automatic ing by dipping or spraying with a 
models for tested trichlorethylene-base phosphatizing 
pieces at rates to 1,000 pieces per . solution maintained at its boiling 

point (188 F). After phosphatizing, 


WILSON “ROCKWELL” “= 
HA AgECO SOURCES of most engineering mate- 
S rials can be found in the third edi- 


tion of M/DE's Materials Selector ref- 


Wilson Mechanical Instrument Division = erence issue, published last October. 
American Chain & Cable Company, Inc. \ Properties of all materials are also 
230-E Park Avenue, New York 17, New York given. 
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Tank head (top), bracket 
(bottom), and control valves 
(center) idustrate the great 
workability of ArmcoZinccriP. 








Brady cuts costs, simplifies design, speeds assembly, 
improves performance with Armco ZINCGRIP Steel 


Rust resistance of Armco ZinccriP® Steel helps water pres- 
sure tanks and controls manufactured by Brady Air Con- 
trols, Inc., Muncie, Indiana, provide the trouble-free service 
home owners want. Workability of this special hot-dipped, 
zinc-coated steel also means cost-cutting production advan- 
tages, especially in fabrication of air volume control valves. 


ZINCGRIP replaces die-castings 
Originally, valves were two cup-shaped die-castings, joined 
by bolts, with a diaphragm between them. Now halves are 
formed from Zinccrip Steel and the diaphragm inserted. 
Both parts are then securely locked together by a reverse 
draw that creates an airtight seal. Rust is sealed out, too, 
because ZincGRIP’s tight coating does not flake or peel de- 
spite this severe fabrication. 

One Zinccrip valve replaces any of four die-cast models. 
It can be assembled faster, performs better and costs less 
than all those it replaces, 


Offers savings 

You, too, can cut costs and increase your product’s sales 
power with Armco ZinccrIP. Its zinc coating stays intact 
through severe working for many corrosion-resisting appli- 
cations where more costly or hard-to-fabricate materials 
are now used. Mail the coupon today for more information. 


------ OH 


ARMCO STEEL CORPORATION 
1040 Curtis Street, Middletown, Ohio 


Please send more information on Armco Zincerip Steel 


Name 


Baip-ten- enema atiicibicinensonataieies 


ARMCO STEEL 





Armco Division * Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. » The Armco International Corporation * Union Wire Rope Corporation 
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IS IN REYNOFOAM* PRODUCTIO 


On the Reynofoam production lines 
at Reynolds Chemical Products high 
speed production combines with close, 
personal attention to detail . . . strict, 
knowledgeable inspection of the fin- 
ished product . . . rigid quality con- 
trol. For the customer, this means 
lower cost . . . higher quality. 

These are requisites that every Ure- 


thane Foam user must seek—and they 


can be combined only where proved 
ability goes hand-in-hand with con- 
sistent performance. 

Reynofoam, an exclusive product of 
Reynolds Chemical Products Company 
can be molded to your precise specifi- 
cations and delivered: to you with 
time, quality and cost ‘considerations 
that are sure to please vou. 


* Reg. Trade Mark 


REYNOLDS CAN MOLD IT—IF ANYONE CAN! 


CHEMICAL 
PRODUCTS 
COMPANY 


Whitmore Loke, Michigan « Phone: Hickory 9-936! 


DIVISION OF STUBNITZ GREENE CORP. 
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dry and ready for immediate 
painting. 

The phosphate coating, as formed 
on Steel, is a strongly adherent 
form of iron phosphate which pro- 
vides a good paint base. Du Pont 
says phosphate coatings can also be 
produced on other metals such as 
aluminum, magnesium and zinc. 

The final stage of the process is 
the application of trichlorethylene- 
thinned paint to the treated metal. 
In general, any paint ingredient 
that is soluble in trichlorethylene, 
such as certain alkyd resins, epoxies, 
acrylics, asphaltic materials and 
chlorinated rubbers can be used in 
formulating trichlorethylene-thinned 
paints. The paints can be pigmented, 
and may be decorative as well as 
protective in nature. 

Advantages of system 

C. B. Shepherd, manager of 
Du Pont’s Chlorine Products Div., 
says: “Significant solvent economies 
can be realized when phosphatizing 
is combined with vapor degreasing 
since degreasing and phosphatizing 
together use very little more solvent 
than does degreasing alone.” This 
combination, he says, requires much 
less equipment to clean and phospha- 
tize metal parts and occupies much 
less floor space than conventional 
wet systems. 

Shepherd says “. . . even greater 
savings can be achieved when paint- 
ing is added to degreasing and phos- 
phatizing.” The painting system is 
said to slash costs because thinner 
and paint overspray are recovered 
and reused in the machine. 

The trichlorethylene finishing sys- 
tem can be used alone or incorpo- 
rated separately into existing wet 
systems. KEY NO. 616 


Synthetic Rubber Latex 
Better Than Natural 


Development and volume produc- 
tion of a new synthetic rubber latex, 
said to produce a lighter, whiter 
foam with resistance to aging twice 
that of foam made from natural rub- 
ber latex, was announced recently by 
Goodyear Tire & Rubber Co., Akron 
16, Ohio. At the same time, the com- 
pany’s Foam Products Div. an- 
nounced that it is converting entirely 





The formulation of a stainless steel alloy requires 
as much precision as any chemical compound. 
All the care exercised in the selection of a 
particular alloy can be nullified by variations 

in the analysis specified. 


During fabrication, for example, slight 
differences in chromium-nickel: carbon ratios 
can cause changes in microstructure which lead 
to early failure. 


That's why it is safer to specify J&L Consistent 
Quality Stainless Steel. J&L leads the industry 
in melt shop standards for stainless steel— 

the point where quality starts, and longer 
service life begins. 


‘KY Plants and Service Centers: STAI ad LEE S 


Los Angeles + Kenilworth (N. J.) + Youngstown « Louisville (Ohio) « Indianapolis + Detroit SHEET ¢ STRIP + BAR + WIRE 


For more information, circle No. 410 


Jones & Laughlin Steel Corporation « STAINLESS and STRIP DIVISION « Box 4606, Detroit 34 





TINIUS 
OLSEN 


XY 


120,000 Ib. capacity XY Elecématic equipped with 
Automatic Program Controller and extended columns. 


HAVE NO CAPACITY LIMIT 


Originally conceived for testing such low tensile materials as plastic 
films, fibers, ete., the inherent versatility of Tinius Olsen XY 
Elec®matics to 12,000 Ibs. has sparked a demand for higher capac- 
ity models. Testing engineers throughout industry have grasped 
the unmatched advantages of the Olsen XY strip chart recorder 
and the wide variety of testing functions this machine performs. 


A minimum of eight testing ranges of as little as 1/200 capacity 
are built into the machine and are available at any time with the 
flip of the range selector switches. Any testing speed may be dialed 
and held constant under load by the variable speed motor drive. 
Testing stroke is unlimited. 


Coupled with Olsen strain instrumentation, accurate stress-strain 
curves can be made for any material, no matter how fragile. 
Automatic program controls further extend the variety of vital 
testing procedures, including stress, strain or crosshead cycling. 


Write today for full information on the incomparable line of 
Tinius Olsen XY Elec®matics—now available in any capacity to 
suit your testing requirements. 


TINIUS OLSEN 


TESTING MACHINE COMPANY 


2010 EASTON ROAD ° WILLOW GROVE, PAs 
Trademark 


Reg. U.S. Pat. Of, Testing and Balancing Machines 
For more information, turn to Reader Service card, circle No. 456 
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Stripping molded cushion made 
of a new synthetic latex from a cur- 
ing mold. 


to the new latex in the manufacture 
of cushioning materials. 

The latex, called Pliolite 5352, will 
be marketed at 20 to 30% under the 
price of natural latex. 
Composition, properties 

Goodyear says composition of its 
synthetic latex closely resembles that 
of natural rubber latices. The latex 
is also said to contain less than half 
the non-rubber materials found in 
other synthetic rubber latices. 

Laboratory tests show that germi- 
cidal and fungicidal properties are 
considerably better than in any other 
cushioning or foam material. Excel- 
lent compression, resilience and dura- 
bility, as well as good flex life, are 
other advantages of foam made from 
Pliolite 5352, according to Goodyear. 

KEY NO. 617 


Permanent Magnet 
Has High Energy Value 


What is claimed to be the first 
commercial permanent magnet with 
an energy value of seven million 
is now available on a _ production 
basis from Indiana Steel Products 
Co., Valparaiso, Ind. 

The new permanent magnet ma- 
terial, called Hyflux Alnico V-7, has 
a residual induction (B,) of 12,750 
gausses and a coercive force (H.) 
of 765 oersteds. It is expected to be 
used for ground and airborne gen- 
erators and alternators, meters, 
recording instruments, oscillographs, 
magnetometers, galvanometers and 
guidance equipment. 

The Alnicos are dispersion- 
hardened alloys, consisting basically 





W-F) METALS... 

















... for Design Wearability 





If it slides on a surface . . . rolls on a shaft . . . makes interrupted contact .. . 
turns on a pivot . . . or performs any other function involving wear . . . you 
can rely on V-R metals to help solve your wear-part problems. 


Extreme resistance to wear is just one of the valuable characteristics of 
metals that V-R makes available to the designer. It will also pay you to 
contact V-R whenever parts of your equipment require corrosion resistance 
.. . high density . . . stability at extreme temperatures . . . rigidity under a 
given load . . . good surface finish . . . and low coefficient of expansion 

for greater dimensional uniformity. 


These properties can be produced in various combinations in sintered or 
alloyed metals to fill your specific needs . . . just send us the 
details of your requirements. 


W4-TRE) VASCOLOY-RAMET 


CREATING THE METALS THAT SHAPE THE FUTURE 


840 Market Street - Waukegan, Illinois 
For more information, turn to Reader Service card, circle No. 401 


FEBRUARY, 1960 + 187 





FOUR DIMENSIONAL 
ACCURACY! 


A tough challenge 
eee met by 


UNITCASTINGS! 


Four-way specifications for this pair of steering arms combined 
tolerances difficult to hold in sand casting. Structural contour, sur- 
face limitations and internal consistency are accepted with regu- 
larity at Unitcast. However, a fourth requirement, relationship of 
extremities in such an unusual casting design is a tough problem 
to solve economically ! 

With a reasonable finished cost as an objective, Unitcast’s 
quality control specialists recommended an unorthodox molding 
method. Special pattern equipment was built to control distortion 
in the spider-like arms... metal flow was redirected along with 
other unusual procedures. Finally, inspection jigs assured delivered 
accuracy. 

Unitcastings more than meet customer’s requirements and cost 
remained competitive! Unitcast can offer a similar service for your 
problems ... call today for a Unitcast Sales Engineer. 


UNITCAST CORPORATION, Toledo 9, Ohio 
In Canada: CANADIAN-UNICAST STEEL, LTD., Sherbrooke, Quebec 





Unitcast 








For more information, turn to Reader Service card, circle No. 393 
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of aluminum, nickel and iron, with 
some cobalt, copper or titanium 
added. The alloys are all hard and 
brittle, and are fabricated by cast- 
ing and grinding. KEY NO. 618 


Clarity of Polyethylene 
Improved by Annealing 


The optical properties of polyethy- 
lene film have been substantially im- 
proved with the aid of an inexpen- 
sive annealing chamber that raises 
the frost line of film being extruded. 

Devised by technicians at U,. S. 
Industrial Chemicals Co., Div. of 
National Distillers & Chemical Corp., 
99 Park Ave., New York 16, the 
technique is most effective when ex- 





Zone melting boron—A new zone 
melting method turns out boron crys- 
tals larger than any previously 
available. Crystals as large as 0.1 
in. in dia have been made. The tech- 
nique was developed by E. S. Greiner 
of Bell Telephone Laboratories, 463 
West St., New York 14. 

Boron powder is first placed in 
boric acid and boiled to dryness. The 
resulting boric acid-coated powders 
are pressed into bars that can be 
handled without breaking. 

A high frequency coil like the one 
shown here is used to melt a narrow 
zone of the coated boron bar. The 
molten zone is moved down the rod 
by raising the bar through the coil 
while the melted boron crystallizes 
above the coil. KEY NO. 619 





For more information, circle No. 437 > 





BRIEFS 
from Durez 


-_— 


ARGONNE WA 


PHENOLIC PORTHOLES? 
WHAT NEXT! 


Atomic engineers have found a good way 
to seal those big gloves that handle pluto- 
nium and its deadly cousins in inert-at- 
mosphere chambers. 

The port you see here does this critical 
job well. It is compression molded of a 
Durez medium-impact phenolic. It doesn’t 
leak. It also resists shock, corrosion and 
heat. Its smooth surface won't snag the 
rubber glove. And it is economical: metal 
inserts can be molded right in. Except 
for polishing off flash, it’s all finished when 
it comes off the press. 

Have you looked into atom-age pheno- 
lics lately? They’re better, more versatile 
than ever. To see what they can do for 
you, check the coupon for our Bulletin 
D400. It lists properties, uses, advantages 
of many interesting Durez compounds. 


PUT THE BRAKES ON HEAT 


No, this isn’t a magic powder you sprinkle 
on a product to make it resist heat. It is 
a material—Durez phenolic resin—that’s 
used in scores of products as a bonding 
agent to impart controlled degrees of heat 
resistance. 

Brake linings are just one example. 
Some others: electronic resistor coatings, 
shell molds and cores for foundry use and 
automotive generator brushes 

For heat resistance at low cost, you just 
can’t beat phenolic resin. If you have such 
an application, write us the details and 
we'll gladly try to help you as we have 
helped many others. 


illustrated bulletin describing uses 


ples, please use business letterhead.) 


BRIGHT IDEA: 
PLASTIC-METAL MIRROR 


Metallized phenolic saves a costly produc- 
tion step in this housing for a microscope 
lamp. 

In place of a custom-made reflector, the 
molded phenolic housing has an alumi- 
num mirror deposited right on it by vac- 
uum metallizing. 

The Durez compound chosen for this 
part has the right surface for metallizing, 
and incorporates high impact strength, 
low thermal conductivity. 

You'll find many helpful ideas like this 
in Durez Plastics News, special bulletin 
mailed periodically to thousands of prod- 
uct-design men. A check mark on the cou- 
pon will bring News to you faithfully. 


For more information on Durez materials mentioned above, check here: 

Phenolic molding compounds—descriptive Bulletin D400 [ Phenolic resins— 
[) Durez Plastics News—mailed periodically 
Clip and mail to us with your name, title, company address. (When requesting sam- 


DUREZ piastics DIVISION 


1402 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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HOOKER CHEMICAL CORPORATION 


HOOKER 


CHEMICALS 
PLASTICS 





Difficult bearing and 
geal ring problems -- - 
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/ High Temperature 








ve Conditions 
v Shan altitudes 
Y Lubrication 

(Wear 
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usually are solved readily with 
CARBON /ORAPHITE formulations / 


Many standard grades . . . countless specials . . . with 
physicals to match your performance requirements 
exactly. Outline your application for a prompt recom- 
mendation. STACKPOLE CaRBON Co., St. Marys, Pa. 


ROCKET NOZZLES + PUMP VANES + TURBINE RINGS » GRAPHITE CHEMICAL ANODES + V 

*G . LTAGE 
REGULATOR DISCS + BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT + WELDING Servs 
ING TIPS + ELECTRICAL CONTACTS + CERAMIC MAGNETS - FERROMAGNETIC CORES « FIXED & 
VARIABLE COMPOSITION RESISTORS - and many other carbon, graphite and electronic products. 


For more information, turn to Reader Service card, circle No. 364 
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ake. 
Polyethylene film produced by an- 
nealing (right) is clearer than con- 
ventional film (left). 


OPTICAL PROPERTIES OF FILM 





Type » |Conventional| Annealed 





Transmittance, %. . 30 70 
Gloss, % 7 11 
Haze, %.... ll 4 











truding resins that have a narrow 
molecular weight distribution. U.S.I. 
technicians found that height of the 
annealing chamber is a critical fac- 
tor in obtaining optimum film prop- 
erties; best results are achieved in 
a chamber measuring between 6 and 
10 in. in height. Mechanical opera- 
tions must be closely controlled, 
since the raised frost line tends to 
make the film wrinkle. 

The clear film is expected to be 
used for packaging hardware, pro- 
duce, toys and some foodstuffs. 

KEY NO. 620 


Control Improves 
Resistance Welds 


Resistance spot welding may now 
be used for a greater variety of 
materials and products because of a 
new automatic feedback control 
called Monautronic. The device was 
developed by the Electronic Controls 
Section of Budd Co., Philadelphia 32. 
Advantages of method 

The developer says broader use of 
resistance welding is possible with 
the new control for the following 
reasons: 

1. Uncertainty as to weld strength 
is eliminated. 

2. Costly inspection during pro- 
duction is not required. 

3. Redundant welding is stopped. 

4. Destructive testing of welds is 
not required. 

Resistance welding techniques us- 


Fer more information, circle No. 378 > 





NOW: Higher strength costs you less! Specify TENZALOY’, the self-aging aluminum 
alloy that needs no heat treatment! TENZALOY is a corrosion resistant aluminum alloy that ages 
at room temperatures, gives high strength properties superior to those normally obtained only by 
solution treating, quenching and artificial aging. And these properties are stable, proved by con- 
clusive test data taken over a ten year period. No special foundry techniques are required. No 
fiuxes. Castability is excellent with sand cast and plaster molds, and many permanent molds. 
TENZALOY will not“ grow”. It takes a brilliant polish and anodizes clear white. Write for TENZALOY 
Bulletin No. 103 or call one of Federated’s 22 sales offices. Federated Metals Division, 120 Broadway, 


New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


*TENZALOY is one of a complete range of Federated aluminum casting alloys. These and hun- 
dreds of other quality controlled non-ferrous metal products are produced in the 1] plants of the 
Federated Metals Division. 
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the 
true gauge 


STAINLESS STEEL 


SHEET & STRIP 


Distributed by steel warehouses 
throughout the world! 


FIFTEEN YEARS AGO, we were the first 
stainless steel sheet producer to recognize 
the superiority of the Sendzimir Cold Re- 
duction Process over conventional rolling 
equipment for exceptionally close tol- 
erances. 

Our equipment is such that tolerances 
can be held to as low as 3% (plus or 
minus), as compared to the A.I.S.I. max- 
imum allowable variation of 10%. This 
*‘Thinness Control” means the ability to 
control decimal thickness with micro- 
accuracy, giving you more stainless area 
per ton or the equivalent area with less 
weight. It is this controlled accuracy and 
uniformity that directly relates to fabri- 
ating economies and satisfaction in the 
ultimate end use. 

MicroRold Stainless Steel Sheet is 
available in widths up to 36” in gauges 
from .005 to .109, and in widths up to 
48” from .010 to .109 in all commercial 
grades, finishes and tempers. MicrcRold 
Strip can be supplied in widths up to 
23154" in gauges from .010 to .109, and 
VERI-THIN Strip as thin as .0015 to 
.009 in all commercial strip finishes. 


Send for your copy of "MicroRold Stainless Steel Handbook” 


WASHINGTON STEEL CORPORATION 


41N N. PENNSYLVANIA 


A 


N 


AVENUE ® WA 


For more information, turn to Reader Service card, circle No. 362 
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ing the control may replace other 
welding and fastening techniques in 
applications where consistency in 
weld strength is required. 


Many metals can be welded 

Any metal that can be resistance 
welded can probably be welded with 
the new control. Metals welded by 
Budd Co. include: stainless, low car- 
bon and carbon-molybdenum steels; 
galvanized iron; nickel-base alloys; 
and titanium. 

Tests indicate that such metals as 
beryllium, columbium, tantalum, 
molybdenum, vanadium and _ zir- 
conium—to the extent that such 
metals can be welded under care- 
fully controlled conditions—can be 
welded better with the Monautronic 
control than with any other welding 
control. 

The developer says an airframe 
manufacturer has successfully used 
the control to weld stainless steels, 
titanium alloys and nickel-base al- 
loys. According to the airframe 
manufacturer, the control produces 
welds of consistently higher strength 
and quality than welds made on the 
same materials with a conventional 
welding control. 

Resistance welding of galvanized 
iron and vinyl-clad steel, previously 
considered very difficult because of 
the varying and inconsistent elec- 
trical effects of the coatings, can be 
done safely and easily with the new 
control, according to the developer. 


How it works 

The contro] compensates automati- 
cally for variations in line voltage, 
applied force, electrode wear, varia- 
tions in surface finish, fit, shunting 
effect, contamination, variations in 





Monoutronic 
contro/ 
‘ ~ 
~ 
“si 
‘\ 


> 
Conventional \ 
contro/ ‘ 


Weld Strength, psi 
wo 


al 


. a. 

Weld Sequence (number) 
Comparison of weld strengths ob- 
tained with a Monautronic and a 
conventional control. The minimum 
weld strength specified by Budd Co. 
is 1400 psi. Welds were made on a 
tailgate assembly. 





Low-cost 
insulation problems ? 
Look into these 
CDF Dilecto’ laminates 


For everyday mechanical-electrical parts that receive 
tough punishment and must have excellent physical 
and dielectric properties at low cost, the CDF phenolic 
paper-base line is outstanding. 


Economy. CDF paper-base grades machine readily into 
intricate parts. Some are flame-retardant. Others are 
especially adaptable for punching. All are economical 
for the value delivered. 


Fabrication Facilities. CDF has excellent and extensive 
plastics-fabrication facilities for turning out finished 
Dilecto parts to your specifications—better and more 
economically than you can do it yourself. Save the time 
and trouble of intricate fabrication by using CDF’s 
specialized facilities. 

See Sweet’s, Electronics Buyers’ Guide, and the other 
directories for the phone number of the CDF sales 
engineer néarest you. Or send us your print or problem 
direct, and we’ll return a recommendation of the right 
Dilecto grade for your need. 


CDF makes Di-Clad* printed-circuit laminates, Diamond® Vulcanized 
Fibre, CDF products of Tefionf, flexible insulating tapes, Dilecto* lami- 
nated plastics, Celoron* moided products, Micabond* mica products, 
Spiral Tubing, Vuicoid*. 


¢Du Pont trademark for its TFE-fluorocarbon resin 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Bunttl COMPANY « NEWARK 25, DEL. 
in Canada: Continental-Diamond Fibre of Canada Ltd., 46 Hollinger Road, Toronto 16, Ont. 


Fabricated by CDF. Near the presses that produced the Dilecto 
laminates, these paper-base parts were machined to close tolerances 
by CDF specialists . . . quickly, accurately, economically for the 
purchasers. This is a random selection from the five grades 


described in the table below. 





Typical Property Values—Dilecto Paper-Base Laminates in Sheet Form 





XX-13 FR 


xP-13 XX-13 (Fire-retardant) 


X-13 
(NEMA X) 


ROCKWELL HARDNESS (M SCALE) 100 





TENSILE STRENGTH Iw (1000 psi.) 


(NEMA P) 


95 
12 


(NEMA XX) 


110 
16 


(NEMA XX) 


108 


17 








FLEXURAL STRENGTH Iw (1000 psi.) 


16 


17 


20 








COMPRESSIVE STRENGTH (1000 psi.) 


WATER ABSORPTION (% in 24 hrs.) 
1/16” thickness 


MAXIMUM CONTINUOUS OPERATING 
TEMPERATURE (°C.) 


DIELECTRIC STRENGTH perp. to 
lam. (VPM) 


25 


35 


41 








DIELECTRIC STRENGTH parallel to 
lam. (Ky. 





DISSIPATION FACTOR at 1 mc, Cond. A 
DIELECTRIC CONSTANT at 1 me, Cond. A 


ARC-RESISTANCE (seconds) 


INSULATION RESISTANCE (megohms) 
ASTM D.-257, Fig. 3 


AIEE insulation class 





1.2 


XXXP-28 
(NEMA XXXP) 


90 


12 
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IMPERVIOUS 
ALUMINA OR 
MULLITE... 





* 


INSULATING TUBING 
FOR TEMPERATURES 03600 °F 


Bisse .O20 and larger! Lengths to 60”, 
depending on diameter and body 
specification! Rods also available! 


Write for information today! 


w=\ (CDANEL 


CERAMICS | REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS . PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 379 
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electrode length, and variations in 
thickness and hardness of metals to 
be welded. 

The control obtains a_ correct 
fusion temperature within each weld 
by 1) relating the voltage across 
each weld area to the ultimate tem- 
perature that will occur within the 
weld, and 2) measuring the actual 
voltage at the weld electrodes and 
comparing this value to a command 
voltage which has previously been 
programmed into the control, The 
device will “lock-out” and no weld 
will be made if conditions develop 
beyond its range of control. 

KEY NO. 621 


Ceramic shapes are made to close 
dimensional tolerances by new form- 
ing, firing and grinding techniques. 


Ceramic Cylinders 
Are Thin-Walled, Large 


New forming, firing and grinding 
techniques developed by Centralab 
Div., Globe-Union, Inc., 900 E. 
Keefe Ave., Milwaukee 1, Wis. are 
said to permit the fabrication of 
extremely thin-walled, large diam- 
eter ceramic cylinders for use as 
coil forms, pistons and other appli- 
cations. KEY NO. 622 


Magnesium Sheet 
Can Be Bent Cold 


A new magnesium sheet can be 
bent up to 90 deg at room tempera- 
ture without cracking. Thus heated 
dies can be eliminated in many cases, 
according to the producer. 

Guaranteed bend factors for the 
magnesium sheet range from 2.0 t to 
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ASSIGNMENT: 
STRENGTH/ WEIGHT 


How Lukens Application Research can help you 
find the right steel plate for the job 


Designing for maximum payload means tak- 
ing maximum advantage of today’s high 
strength steels. Experts who know these 
steels—from a practical as well as technical 
standpoint—can give invaluable assistance 
in the early planning stages. This is the job 
of our Application Engineering staff. 

LPG transport tanks and power shovels 
are widely divergent areas in which Lukens 
engineers have helped increase payloads. 

The use of Lukens “T-1” steel plate and 
heads in tanks for hauling LP-Gas has fos- 
tered an entirely new design concept in the 
tank truck field. This high tensile, high yield 
strength steel (100,000 psi) makes it pos- 
sible to mount wheels directly on the tank. 


ASK FOR THE LUKENS 


The dead weight of heavy underframes goes 
into payload. 

Working with a major producer of power 
shovels, our staff suggested tough Lukens 
“T-1” for buckets, dipper sticks, bucket teeth 
and other key parts. Lightweight, welded 
steel plate—rather than heavy castings 
added as much as 40% to load capacity. 

From these successful projects—and many 
more—our Application Engineers have 
gained knowledge and experience of value 
to design engineers. That’s why we say... if 
your assignment is strength/weight, let it be 
our assignment, too. Contact Manager, Appli- 
cation Engineering, D-.29 Services Build- 
ing, Lukens Steel Company, Coatesville, Pa. 


“T-1" STEEL BULLETIN 


For more information, turn to Reader Service card, circle No. 334 
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Helping Industry 
Choose Steels 
That Fit The Job 


LUKENS 
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THE SURE TEST... SCOTT! 





PUSH-BUTTON 
CONTROL 
SIMPLIFIES 
PHYSICAL 
TESTING 


THE SCOTT MODEL CRE Constant-Rate- 
of-Extension Tester offers you the ultra- 
high accuracy of inertialess electronic 
weighing plus effortless automatic 
operation that takes the work and weight 
handling out of physical testing! At a 
touch, the simple finger-tip controls of the 
Model CRE provide a variety of crosshead 
speeds, complete crosshead control and a 
wide range of test capacities . enabling 
even the non-technical operator to obtain 
detailed test results faster, easier, and ar 
amazingly low cost! 


VERSATILITY is another time-and money- 
saving feature of the Scott CRE Tester 
This simple yet super-sensitive tester is 
designed for use with Scott’s more than 
150 different clamps and holding fixtures 
to meet ASTM, ISO and Industry Test 
Methods and material requirements. More- 
over, Model CRE can be set up quickly 
for tensile, tear, adhesion, burst, seam con- 
struction and many other physical tests 
with ranges from the lowest up to 
1000 Ibs. or 500 kgs 
FOR PRODUCT DEVELOPMENT, 
QUALITY CONTROL, and countless other 
tests that make the difference between 
profit and loss 


NE 


you can be sure your 
product's qualities 
meet industry stand 
ards, when you 
make the sure test 
Scott! 


Write for 
CRE Brochure 
TODAY! 


Scott Testers, Inc. 
65 Blackstone Street 
Providence, Rhode Island 


SCOTT 
TESTERS " 
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GUARANTEED BEND FACTORS FOR 
MAGNESIUM SHEET: 





Sheet 


Thickness, in. | Perpendicular Parallel 





0.040-0.100. . 2.0t 2.5t 
0.101-0.190 2.5t 3.0 t 


aFactors are based on acceptance testing pro- 

cedures using 6-in. wide specimens in a press 
brake with steel mandrels and a rectangular 
retaining die. 











3.0 t depending on sheet thickness 
and direction of bend (see accom- 
panying table). 

The product, designated “special 
bending sheet,” is now available 
from Dow Metal Products Co., Div. 
of Dow Chemical Co., Midland, 
Mich. 

The special bending sheet is pro- 
duced from coils of AZ31B-0 alloy. 
The sheet has a lower tensile yield 
strength than standard AZ31B-O 
sheet, but still meets the require- 
ments of federal specification QQ- 
M-44, Dow says. Drawability of the 
two types of sheet is said to be 
essentially the same. 

Dow attributes availability of its 
special bending sheet to improved 
coil rolling techniques. Previously, 
magnesium cold-bending sheet was 
produced only on hand mills. 


Diamonds Are Tailored 
for Grinding, Polishing 


Man-made industrial diamonds, 
first announced in 1955 (see Materi- 
als & Methods, Apr ’55, p 12) and 
commercially available since 1957 
(M/DE, Dec ’57, p 178), can now be 
tailored for special cutting, grinding 
and polishing applications. This is 
done by controlling their shape and 
other characteristics in manufacture, 
according to General Electric Co., 
Schenectady, N. Y. 

In making diamonds. carbon and 
a catalyst metal are subjected simul- 
taneously to pressures ranging from 
800,000 to 1,800,000 psi, and to tem- 
peratures ranging from 2200 to 
4400 F. 

GE says the shape of the diamond 
crystal varies according to the tem- 
perature of formation. Cubes pre- 
dominate at the low end of the criti- 





cal temperature range; mixed cubes, 
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* Also Tempil® Pellets 
ond Tempilagq® (liquid form) 


Tempilstik °_a@ simple 


and accurate means of 
determining preheating and 
stress relieving temperatures in 
welding operations. Widely used 
in all heat treating—as well 
as in hundreds of other 
heat-dependent processes in 
industry. Available in 80 
different temperature ratings 
from 113°F to 2500°F... 
$2.00 each. 


Send for free sample Tempil ° 
Pellets. State temperature desired 
... Sorry, no sample Tempilstiks° 


Most industrial and welding 
supply houses carry Tempilstiks ° 
... if yours does not, write for 
information to: 


INDUSTRIAL DIVISION 


Temp 


ie Me) 
il CORPORATION 


132 West St.. New York iN 


For more information, circle No. 439 





helps tell 
how she’s doing 


’ 


Ballistic missile success hinges on 
intelligence obtained in test firings. 
Tracking data — reporting velocity, 
direction, altitude, temperature, etc. is 
vital— when processed, it guides critical 
design changes. 


Heart of the intricate data process- 
ing system at Cape Canaveralisa Potter 
Magnityper —a high speed electronic 
printer that decodes raw material... 
then stores, collates, interprets and 
prints at 72 thousand characters per 
minute. Lightweight, non-magnetic 
aluminum is essential to its efficient 
operation —that’s why the Magnityper 
is made almost completely of Frasse 
aluminum. 


Frasse ships the required sizes 
quickly from stock—in the grades that 


FRASSE ALUMINUMI 


contribute to its ease of fabrication and 
performance. For example, Frasse sup- 
plies 2024-T4 bars for strength and 
machinability, 5052-H34 sheet for 
formability and weldability and “775” 
tooling plate for dimensional accuracy 
with no distortion when worked. 


Perhaps these same qualities can 
increase the efficiency of your product 
—or reduce fabricating costs. It’s worth 
investigating—and a Frasse aluminum 
specialist will be glad to help. There’s 
no obligation — simply write or call 
your nearest Frasse office. You’ll be 
glad you did. 


Screw Machine Stock « Bars « Rods « Wire 
Sheets «+ Plates « Tubing « MHolobar 


Call FRASSE for ALUMINUM 


Pipe « Fittings « Valves « Extrusions 
Tool and Jig Plate 

















Frasse 


Peter A. & Co., Inc. 



































HARTFORD 1, CONN, 
P. O. Box 1949 
JAckson 9-6861 


SYRACUSE 1, N. Y. 
P. O. Box 1267 
HOward 3-8655 


BUFFALO 7, N. Y. 
P. O. Box K, Sta. B 
BEdford 4700 


PHILADELPHIA 29, PA. 
3911 Wissahickon Ave. 
BAldwin 9-9900 


NEW YORK 13, N. Y. 
17 Grand St. 
WaAlker 5-2200 


For more information, turn to Reader Service card, circle No. 373 


FEBRUARY, 1960 «¢ 197 





198 « MATERIALS 





Plating circuit contacts without 
dismantling electronic components. 


Quick Accurate Way to Plate: 


Semi-Conductors. 
Flexible Circuits. 


On site field repair of Electronic 
Computer Contacts, 


Speeds Production in: 


Automatic plating of Transistor Tabs. 
Gold-plating on Aluminum. 
No-flux soldering on Aluminum and 
Stainless Steel. 
Plate selected areas rapidly without 
disassembling components. Dalic Pro- 
cess accurately controls thickness of 
deposits. Produces quality plating. 


No Immersion Tanks. 
Mobile Equipment. 
Plating equipment can be moved to 
the job. Quick, easy to use with Dalic 
hand-stylus, power pack, and the Dalic 
plating solutions. Mechanized produc- 

tion can be devised. 


Write for Descriptive Brochure. 


SIFCO metacnemicat, Inc. | 


935 East 63rd Street * Cleveland 3, Ohio 
A Subsidiary of 
The Steel Improvement & Forge Co, 


AGENTS 


MARLANE DEVELOPMENT (0. 
153 East 26th Street 
Wew York 10, WY. 


PIDDINGTON & ASSOCIATES LTD. 
3219 East Foothill Bivd. 
Pasodeno, (alitornu 


For more information, circle No. 339 


Man-made diamonds can be tail- 
ored for cutting, grinding and polish- 
ing applications. 


cubo-octa-hedia, and do-decahedra at 
the intermediate point; and octa- 
hedra at the upper limits of the 
range. 

GE, in releasing new data on ma- 
terials used in diamond manufac- 
ture, says that best results are ob- 
tained when pure graphite is used 
as the starting material. The data, 
until now a secret, also shows that 
the catalyst metal can be chromium, 
manganese, iron, cobalt, nickel, ru- 
thenium, rhodium, palladium, os- 
mium, iridium, platinum or tantalum. 

KEY NO. 624 


Wood Grain Texture 
for Molded Plastics 


A wood grain texture for molded 
plastics parts has been developed by 
Dow Chemical Co., Midland, Mich. 
The texture is formed by special 
techniques in the molding of expand- 


Molded plastics container shows 
flow pattern of wood grain texture. 


IN DESIGN ENGINEERING 


SPECIAL 
UNIT ss 8 


or a 
million 


Requirements for 

special and standard 
| stainless steel equip- 
7 ment in the chemical 
field vary widely in 
point of quantity and 
design. 

That is why the un- 
usual manufacturing 
and engineering versatility offered by 
A-P-C matches those requirements so 
perfectly. 

A-P-C’s widely experienced engineers 
are ready to take your ideas or your 
rough drawings and develop them into 
precisely the sanitary or corrosion-resist- 
ant equipment you want. Or A-P-C will 
work from your engineered drawings to 
make, literally, ONE UNIT OR A 
MILLION. 

And A-P-C is amply qualified for it 
is an organization of craftsmen who work 
exclusively in stainless steel and other 
corrosion-resistant metals. 


Vacuum pon 
heoter 


6” O.D. 180° 
return bend with 
YY" thick woll 


1 litre 
sample bomb 


10 gallon 
sample bomb 


So, for perfection in craftsmanship, strict 
quality control, superior manufacturing 
techniques and ingenious engineering, 
call in the man from A-P-C. 


ALLOY PRODUCTS CORP. 


1070 Perkins Ave., Waukesha, Wisconsin 
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More power to Sunbeam vacuum cleaners 


with chis Ch icago Molded turbine fan 


One of the principal features of.the new Sunbeam ‘Dual De-Luxe’’ Vacuum Cleaner 
is the turbine brush. This brush is driven by a unique one-piece turbine fan wheel 
molded of Nylon. It is believed to be the first plastic single piece molding of a fan 
incorporating the turbine principle. The fan wheel is made up of 56 curved blades, so 
spaced as to allow for intake of paper clips, hairpins and similar objects. Nylon was 
selected for its flexibility and resistance to this metallic impact. 

Obviously, this intricate piece presented molding problems. Engineers of Sunbeam 
and Chicago Molded worked closely together. The answer was a most unusual and 
complex mold incorporating 56 individual sliding side cores, one for each blade. 

Once again the broad experience of Chicago Molded, their knowledge of materials 
and methods, and their mold-making skill, have combined to lick a tough problem. 
These important advantages are yours when you deal with CMPC. Why not talk 
things over with us? Just write or phone. There’s no obligation. 


See Sweet's Product Design File 


2c/Ch, or send for new brochure 
“Design and Purchase of Cus- 
tom Molded Plastics.” 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 F North Kolmar Avenue 
Chicago 51, Illinois 
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SCREW CONVEYORS © FRIT CRUSHERS 
IMPACT CRUSHERS * SAND SLINGERS 
SHOTBLAST MACHINES © BALL MILLS 
HYDRAULIC DREDGES * GRINDERS 


¢ HAMMER MILLS 


Tell us how you think you could use ZevescaL for applica- 
tions requiring optimum resistance to wear. We will be glad 
to send a sample for testing in your own product or process. 


on SS) I ee ee 2-5 Sor Seal ich mete] i _fel-F wale), | 


Manufacturers of Carbon, Alloy, Heat, Wear and Corrosion-Resistant 
Electric Furnace Steel Castings 


1606 SUMMER STREET 


HAMMOND, INDIANA 





EXCLUSIVE PRECIOUS METAL 
PLATING PROCESSES 


i 


MISSILES & ROCKETS 


The newest rockets, guided missiles, earth and 
sun satellites have a SEL-REX PRECIOUS 
METAL ELECTROPLATE on their electronic 
equipment and circuitry. The same quality and 

yrecision demanded by such ——- is also 

Coles pr vided to leading jewelry manufacturers 

to help them make better, more salable products 
at lower cost 


Whether you make missiles and rockets or 
rovide lockets for misses, there's an exclusive 
EEL. REX PRECIOUS METALS PLATING 
PROCESS to meet your particular needs. 


*SEL-REX BRIGHT GOLD—the standard of the in- 
dustry—twice as hard as ordinary 24K Gold 
Plate—mirror-bright in any thickness, directly 
from the bath 

*AUTRONEX® ACID GOLD—for the exacting in- 
dustrial application—mildly acid electrolyte— 
absolutely no free cyanide—plates at room 
temperature. 


. 10 


i # 
MISSES & LOCKETS 


*DOPED GOLD PROCESSES—doped with antimony 
or indium, depending on desired characteristics 
—best for Silicon and Germanium semiconductor 
applications 

*TEMPEREX— Produces pure 24K Gold electro- 
plate which will withstand higher temperatures 
than any pure Gold plate known. 

*THERMOKARAT ®— Produces exceedingly hard 
(470 Vickers) 18K Gold electroplate for decora- 
tive or industrial applications. 

*RHODEX ®—a patented Rhodium plating pro- 
cess which yields compressively st: , crack- 
free deposits, permitting thicker Rhodium elec- 
troplate than ever before possible. 

*PLATANEX® 1/S—low stress Platinum plating 
process produces essentially nonporous electro- 
plate for high temperature and other exacting 
industrial applications—no intermediate scratch 
brushing or burnishing required 


“Patented and patents pending 


PRECIOUS METALS DIVISION 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 
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able beads of polystyrene plastics. 
Dow calls the texture Frost Wood. 

The product is expected to find 
use in wall coverings, appliances, 
housewares, thermo-walled ware and 
decorative packaging. The new tex- 
ture can be made in different shapes, 
forms and colors. KEY NO. 625 


Synthetic Mica Paper 
Resists Fire, Solvents 


A fire resistant insulation paper 
is said to be insoluble in water and 
organic solvents, and to be attacked 
only slowly by strong alkalis and 
acids. The paper, prepared from a 
special type of synthetic mica, is 
available in pilot plant quantities 
from Minnesota Mining & Mfg. Co., 
900 Bush Ave., St. Paul 6, Minn. It 
is called Crystal M. 

Three forms available 

Three forms of the new Crystal 
M paper are available. One is a 
100% synthetic mica paper, and the 
other two contain fibers (composi- 
tions have not been revealed) intro- 
duced during the manufacturing proc- 
ess. The producer says the synthetic 
mica may also be produced in the 
form of blocks, compression molded 
shapes with no binders or additives, 
and finely divided powders. Sheets, 
boards, mats and blocks can be pre- 
pared from almost any powdered or 
fibrous material in combination with 





Large, one-piece plywood panels 
—Simpson Logging Co., 1032 White 
Blidg., Seattle, Wash. is now market- 
ing one-piece plywood panels in sizes 
up to 8 ft wide by 12 ft long as 
shown above. The panels are said to 
offer cost and labor savings in the 
construction of railroad cars, truck 
bodies, and bus and trailer parts. 
KEY NO. 626 








Don’t Buy a 
Pig in a Poke! 


Try Spincraft 


as 


Jamesway 
Cid... 
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Spincraft designed and produced a rigid, 
lightweight, seamless hog feeder cover to replace 
an old high-cost, ugly riveted unit. 

Result: Improved appearance, reduced cost. 


Spincraft redesigned the feed spreader from 

a riveted, pie-cut piece to a seamless, 
precisely-sized cone. 

Result: Rapid, effortless assembly; reduced cost. 
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In the drawing above, a reinforced plastic 
battery shell that we have made in quan- 
tity for the U.S. Navy Bureau of Ordnance. 
Tolerances were tight ...such as +.002” 
on this 10-1/4” dia. part, which had a wall 
thickness of only 3/32”. 


Production was successful, thanks to tech- 


niques we were already using for volume pro- 

duction of reinforced plastic pressure tanks. You, too, may attain cost-reducing shortcuts 
and design improvements on your metalforming 

The same techniques can solve your prob- needs by calling upon Spincratt. 


lems! Whether it’s tanks or tubs or parts, Write for Spincraft’s Notes for an Engineer's File, 


call us or write. We’ll tell you what’s pos- © series of bulletins to keep you abreast of the lates} 


metalspinning advances at Spincraft — the world’s 


sible and whether it’s practical. largest metalspinning plant. 





structural fibers, inc. 
7; 
SAKILL Wilt OOF ® 


REINFORCED PLASTIC PRODUCTS BY THREE PROCESSES: 


+ internal pressure molding 
“ an Oi sing 
* premix molding 4125 West State Street, Milwaukee, Wisconsin 
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Send 
blueprint 
or samples 
for 
estimate 


WIRE 


FORMS 


and 


METAL 
STAMPINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 


WIRE FORMS 
0015 to .125 diameter. 


SMALL METAL STAMPINGS 
0025 to .035 thickness. 
.062 to 3 inches wide. 


Specializing in production of parts 
for electronic, cathode ray tubes and 


fransistors 
Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


13 Boyden Place, Newark 2, N. J. 


For more information, circle No. 349 
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Three forms of 3M’s new synthetic 
mica: block, powder and paper. 


Crystal M, 3M says. 
Potential uses 

Thermal insulation—Thin, fire re- 
sistant thermal insulation may be 
prepared by laminating sheets of the 
paper together or by laminating the 
paper to surfaces to be protected. 
Crystal M paper laminated to metal 
foils or vapor coated with metal 
could be used for lightweight fire re- 
sistant blankets and drapes, high 
temperature tapes, pipe wrapping, 
and fire barriers. The paper could 


also be made into high temperature, 
fire resistant honeycomb shapes for 
curtain wall construction. 

Electrical insulation—The synthe- 
tic mica paper could be used on wires 
and cables as a high temperature 
electrical insulation. Combining the 
paper with metal foils, plastics 
sheets, glass cloth or papers satu- 
rated with electrical grade resins 
and oils could produce suitable insu- 
lation wrappings and interlayers. 
Metal fibers, powders and other con- 
ductive materials such as graphite 
can be included in the paper during 
manufacture to produce a sheet with 
controlled electrical resistivity. 
Properties 

Crystal M paper is white. It has 
an index of refraction of 1.5, a bulk 
density of 0.09 Ib per cu in., a melt- 
ing point above 1900 F, and a 
thermal conductivity ranging from 
0.30 to 1.5 Btu/hr/sq ft/°F/ft. 

KEY NO. 627 


New Property Data on 
Clear Acrylic Resin 


More information has been made 
available on the properties and fab- 
rication of a relatively new, clear 
acrylic resin called PL-11. The resin, 





A VERSATILE METAL 


INDIUM a high performance 
bearing metal increases strength and 
hardness of bearing. It improves significantly 
resistance to corrosion by acid from lubricating oils 
and permits bearing surface to retain oil film 
better. Where high oil temperatures are en 
countered, it exhibits longer bearing life 


The high anti-seizure properties of lead 
indium bearings make them ideal for heavy or 
high speed service where dependability and long 
life are essential. These bearings are now used 
in most European cars and in many aircraft and 
diesel engines in both Europe and North America 


INDIUM a@ censtituent for low 
melting-point alloys Wood's metal plus 
19% Indium melts at 117°F. Such alloys can be 
used for foundry patterns, fusible safety links 
and plugs and many other applications 


INDIUM a solder material 
Indium wets most metals and non-metals making 
it and many of its alloys a specialized solder for 
many applications, including glass-to-glass or 
glass-to-metal seals 


Cominco produces TADANAC Brand INDIUM in a variety of shapes including ingots 
plates, wire and ribbon. Standard Grade Indium is 99.97% pure. Can its special qualities be 
of use to you? Inquiries are invited regarding the application of this versatile metal to your 
needs. Send for our brochure TADANAC Brand INDIUM 


CO'MINCO 


THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA LIMITED 
215 ST. JAMES ST. W., MONTREAL 1, QUEBEC, CANADA «+ PHONE AVenve 8-3103 


oss 


For more information, turn to Reader Service card, circle No. 474 
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LEARN HOW 


SHAPED + 
WIRE ~ 


CUTS COSTS 


@ Shaped wire cuts costs 
where it counts most—on 
corps. stamping, rolling 

machining for moid- 
ngs, product trim or other 
fabrication. 


@ Available in a wide range 
of tempers, finishes and 
analyses in low and medium 
low carbon steels—inciud- 
ing #3 finish wire for 
electroplating. 

@ From Continental you can 
obtain many cost cutting 
wire shapes—V-shaped, 
oval, square, rectangular, 
triangular, keystone-shaped 
and others. 


~ Sa Yq 
ww 


@ Continental Standard and Spe- 
cial Shaped Wire may be your 
short cut to lower costs, giving 
you a ready made molding, 
product trim or component that 
requires a minimum of further 
fabrication. Made under strict 
quality control, Continental wire 
customers get a better product 
and fewer rejects. Write for the 
complete story of Continental 
wire today. 


sts 


CONTINENTAL 
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other entries 
said it couldn’t 
be done... 


GENERAL DID ITI 


The manufacturer of heaters wanted a hearth bottom — 
a fluted, gold-anodized aluminum extrusion. Specifications 
called for a 7”x.050” shape. Extruders with presses that 
take 8” diameter billets said it couldn't be done because of 
the thinness, too great a reduction ratio. 


G.E.I. engineers came up with the extrusion, on a 5” 
press! The shape is extruded half round, then straightened, 
notched and bent, holes punched, and finally gold-anodized. 


If you have a problem involving aluminum fabrication, 
finishing or extrusion, why not take it to General, pioneers 
in developing new uses for extruded aluminum. 


GENERAL EXTRUSIONS, INC. 


4040 LAKE PARK RD., YOUNGSTOWN, OHIO 
Sales Offices at St. Louis, Detroit, Pittsburgh, 
Cleveland, and Chattanooga 


Consult your classified phone book under Aluminum Products 


_ STEEL. CORPORATION « KOKOMO, IND 


ah Bene 
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No. 10 of a series 


Eastman 910 Adhesive 
solves another 


production bottleneck 


ASCOP Division of Electro-Mechanical 
Research, Inc., Princeton, N.J., makes 





an unique digital encoder which con- | 
verts any shaft position directly into a | 
binary code output. Operating up to | 


10,000 r.p.m., the tiny instrument is a 
masterpiece of compact design. 

Space limitations require a flush con- 
nection between a vinyl plastic sleeve 
containing the output wires and an 


aluminum cover plate. Eastman 910 | 


Adhesive plus imaginative thinking | 


solved the problem. 
In production, the end of the sleeve 
is inserted through a hole in the cover 


plate, adhesive is applied around the | 





hole and a flaring tool forces the end of | 


the tubing back against the plate. A 


~ 


permanent bond forms in 2-3 minutes. | 
Eastman 910 Adhesive is making | 


possible faster, more economical as- 
sembly line operations and new design 


approaches for many products. It is | 


ideal where extreme speed of setting is 
important, or where design require- 
ments involve joining small surfaces, 
complex mechanical fasteners or heat- 
sensitive elements. 

Eastman 910 Adhesive is simple to 
use. No mixing, heat or pressure is re- 
quired. Upon spreading into a thin film 


between two surfaces, setting begins | 


immediately 
strong bonds are made in minutes. 
What production or design problem 


With most materials, | 





I | 
can this unique adhesive solve for you? 
: 


Bonds Almost Instantly 
...Without Heat, 
Pressure or Catalyst 


For a trial quantity (%4-0z.) send five dol- 
lars to Armstrong Cork Co., 


caster, Pa., or to Eastman Chemical Prod- 
ucts, Inc., Chemicals Div., 
Kingsport, Tenn. (Not for drug use) 


See Sweet's 1960 Prod. Des. File, 7/E 


For more information, Circle No. 365 





Industrial | 
Adhesives Div., 9102 Dunbar Street, Lan- 


Dept. E-2, | 


introduced last year by J. T. Baker 
Chemical Co., Phillipsburg, N. J. 
(see M/DE, Apr ’59, p 154), is simi- 
lar in mechanical and optical proper- 
ties to polymethyl methacrylate, but 
has a heat distortion point about 50 
°F higher (250 F at 264 psi). 
Property data 

The new property data show that 
the resin has good outdoor weather 
resistance after aging for one year 
in Florida, and after aging for one 
year at the company’s New Jersey 
headquarters. 

Laboratory tests show the mate- 
rial has good craze resistance as 
compared to conventional acrylics. 
Solvent resistance tests, although 
incomplete, show the resin has satis- 
factory resistance to perchloroethy- 
lene, acetone, some alcohols, essential 
oils, and concentrated hot caustic 
solutions. Comparative tests indicate 
PL-11 acrylic resin may be suitable 
for applications requiring moderate 
resistance to gasoline. However, the 
resin is not recommended for con- 
tinuous or frequent exposure to 
gasoline. 

Fabrication data 

New fabrication data shows that 
the resin can be injection molded 
and extruded by techniques similar 
to those used for conventional acry- 
lies. It can be metallized, lacquered 
and dip dyed. KEY NO. 628 


Wood Hardboard 
Resists Moisture 


A new wood composition hard- 
board is said to resist climatic 
changes which ordinarily cause natu- 
ral wood to swell, shrink, crack, 
warp and split. The hardboard, 
called Cultured Wood, is presently 
being used in the manufacture of 
furniture. It was developed by 
Kroehler Mfg. Co., 75 E. Wacker 
Dr., Chicago. 

The hardboard is made by a series 
of processes in which wood chips are 
soaked in hot water, steamed, separ- 
ated into fibers and dried. The dried 
fibers are then treated with bulking 
and catalytic chemicals, and consoli- 
dated under heat and pressure into a 
board in which the primary bond is 
a natural ligneous one. 

More detailed information on the 
properties of hardboard and other 
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they’re safe 
with SETKO 
NU-CUP* 


set screws on the job! 


‘“ 42% SHARPER POINT 


< é Ent NAL 


Py ; 2 
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Whether it's supporting children 
on monkey bars or harnessing a 
spinning shaft you'll find NU-CUP 
set screws dig in deeper and hold 
tighter. The shaft illustrated here 
tells the story. 

NU-CUP has 242% sharper point 
which penetrates in a deep, full 
circle giving tremendous holding 
power. In some cases it actually 
reduces the number of set screws 
needed for the job. 


You can get them in slabbed, 
slotted, hex or fluted socket. 


SEND FOR FREE TEST SAMPLES 
and full information. Ask about 
NU-CUP set screws. Catalog 23 free 
on request. 


*U.S. Pat. No 


2,778,265 


crew 
& fg. Co. 


149 Main Street, Bartlett, Illinois 


For more information, circle No. 399 
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Redesigned to 1-Piece Stamping 


Considerable costs were saved, plus improving 
appearance, by redesigning this seven-piece fab- 
ricated frame to a greatly simplified one-piece 
stamping. Spotwelding was eliminated. Exact 
duplication was achieved. 

Got a fabrication problem? Chances are it can ; 
be solved with short-run stampings using the D-R MAGNETIC PERFORATING DIES 
method of utilizing temporary tooling. Send your All parts reusable and interchangeable. Punches and dies stocked in 
print and/or sample, plus quantity, for prompt .001” increments from .100” thru .500” dia. Larger sizes available. 
quotation. No obligation. 

Bulletin F185 explains this highly efficient, specialized 
technique for cutting the work load and costs of metal 
fabricators. Send for it today. 


DAYTON ROGERS 


4 eS 
— Vass ac let CL4ALG ra OF? PA tf 
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ADJUSTABLE PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
001” increments from .100” thru .500” dia. Larger sizes available. 


PRODUCTS 
AND PROCESSES 


RUST REMOVER 

METAL CLEANER 

and PHOSPHATE COATING 
PRODUCTS FOR 
PREPARING METAL 
SURFACES FOR 
PAINTING.... 


FOR 

MANUAL 

DIP TANK 
STEAM GUN and 
SPRAY WASHER 
APPLICATION 


manufacturer of all types of 
CUSTOM DIES for over 40 years 











PREP PRODUCTS include METALPREP « GALVAPREP S. B. WHISTLER & SONS, INC. 
LYFANITE « PHOSTEEM + PREP-N-COTE «+ | 741 Military Rd., Buffalo 23, N. Y. 
EMULSOPREP « STRIP-PREP « RINSEPREP 

and Other PREP PRODUCTS for Mail the following: (| Magno-Die Catalog ( Adjustable Die Catalog 


STEEL, ALUMINUM, ZINC, CADMIUM, etc. C More information on custom die work 


NAME —_ TITLE 














7 P > 2. oe ° , . 
Let Us Make Recommendations-W rite Today! Outline Your Needs! otitis 


NEILSON CHEMICAL CO. street 
2310 GAINSBORO 
DETROIT 20 (FERNDALE), MICHIGAN 











SEE US IN BOOTH 1339, ASTE SHOW 
For more information, turn to Reader Service card, circle No. 398 For more information, turn to Reader Service card, circle No. 357 
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Another product 


made better 


with ; 
MOLDED - 
FIBER GLASS 





It’s a time 


clock housing 


for the new 
advance-design 


IBM 820 
Time Punch 


Designed by International Business 
Machines Corporation. 

Custom molded by Molded 
Fiber Glass, in one piece, in 
matched metal dies. 

Exceptionally strong, resistant 
to rust and corrosion, resistant to 
mechanical damage. 

Extremely lightweight, easy to 
remove and replace for servicing 
of clock mechanism. 

Good-looking . . . painted an 
attractive two-tone color combi- 
nation by Molded Fiber Glass. 

You, too, can have better 
products by specifying MOLDED 
FIBER GLASS. Learn in detail 
about its superior qualities .. . 
send for brand new 32-page 
descriptive brochure. 


Moided 
Fiber 
Glass 
Company | 


4421 Benefit Avenue, Ashtabula, Ohio 





wood composition boards is given in 
the Aug ’57 issue of this magazine 
(p 107). KEY NO. 629 


Other News... 
Metals 


>» A ceramic-insulated, boron-free 
aluminum wire is recommended for 
use at temperatures up to 1100 F, 
and for use in nuclear radiation en- 
vironments. The wire, supplied in 
diameters from 4 to 100 mils, is 
available from Technical Industries 
Corp., 389 N. Fair Oaks Ave., Pasa- 
dena, Calif. KEY NO. 630 


> Special-shaped carbon, low alloy 
and stainless steel tubing is now 
available from Standard Tube Co., 
24400 Plymouth Rd., Detroit 39. The 
producer says it has tooling avail- 
able for producing such shapes as 
rectangles, squares, stars, ovals, flat 
ovals, dip-lips, oval crowns and other 
shapes. KEY NO. 631 


>» Cold rolled rectangular steel tub- 
ing is being marketed by Bock In- 
dustries, Div. of Elkhart Welding & 
Boiler Works, Nappanee St. & Hively 
Ave., Elkhart, Ind. The tubing is 
available in lengths up to 35 ft. 

KEY NO. 632 


Plastics 


>» Pastel-colored cast acrylic sheets 
are now available from Cast Optics 
Corp., 128 Newman St., Hackensack, 
N. J. Colors are guaranteed for out- 
door weather resistance and color 
stability. KEY NO. 633 


>» Air Reduction Chemical Co., Div. 
of Air Reduction Co., Inc., 150 E. 
42nd St., New York 17, is now 
using the generic term “vinal” to 
identify its line of polyvinyl alcohol 
fibers. The fibers, introduced this 
summer (see M/DE, Aug ’59, p 
154), are supplied in the form of 
staple and tow. KEY NO. 634 


» A plastics paste that can be used 
for automotive, aircraft, industrial, 
marine and home repairs has been 
introduced by Baird Dynamic Corp., 
Plastics Div., Stratford, Conn. The 
developer says the paste, called Fil- 
lerite, can be used to repair dents, 
cracks, holes, rusted spots and simi- 
lar damage in one application. 

KEY NO. 635 


> Two new flame retardant polyester 
resins are designed for use in plas- 
tics boats. Hetron 353, designed for 
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Details, ideas, sources 
for all fastening needs... 


FASTENERS 
a telalelelele). 4 


NEW! 
OVER 900 
ILLUSTRATIONS! 


FASTENERS HANDBOOK provides ready, 
up-to-date answers to fastening prob- 
lems in all fields. Its pertinent data, 


| hundreds of illustrations, and full page 
descriptions supply you with detailed 


information on currently available 


| fasteners. 


Here is a handbook in every sense of 
the word. You can select the fastener 


| you want because this comprehensive 
| book includes standard and proprietary 
| fasteners from all manufacturers. 


Abounds in Profitable Features 


| FASTENERS HANDBOOK 


@ Brings to your attention the many cost-saving 
features of available, less-known fasteners. 
@ Presents complete fastener lines in particular 
fields and applications. Enables you to look 

at what's available before closing up. 

@ Makes possible the immediate location of every 
fastener described with name and address of 
supply source. 

@ Relates actual uses of fasteners in one indus- 
try to those of another, resulting in concrete 
examples of money-saving applications. 


FASTENERS HANDBOOK greatly facilitates 
the review of available information, the 
making of a valid selection, and contact- 
ing the sources of supply. It can be used 
by design engineers, patent attorneys, 
sales personnel, fastener distributors 
and jobbers—in fact, anyone who needs 
solid information on fasteners available 
for mechanical assembly. 


Everything in fasteners 


Rivets, Inserts, Screws, Bolts, Studs, Nuts, Washers, 
Retaining Rings, Pins, Nails, Metal Stitching, Quick 
Release Fasteners, Masonry Anchoring Devices, Hose 
Clamps, Manufacturers Directory. 


Send now for your ON-APPROVAL copy 


REINHOLD PUBLISHING CORPORATION 
Dept. M-600, 430 Park Ave., New York 22, N. Y. 


For more information, circle No. 477 





For more information, turn to Reader Service card, circle No. 326 


DOLLIN DIE-CASTINGS— EJiuminum and Edjinc 


have served America’s leading manufacturers 


—from Z.§rgus to Edenitn 


type of product 


with parts for eve 
utomobiles and i 


—from 


You, too, will find DOLLIN the ideal source for high-volume, 
high-quality die-castings, at the lowest possible cost. 


DOLLIN (4 


Zinc and Aluminum 


DIE-CASTINGS 





r Submit prints or samples for engi- 

Fras neering or quotation. 

ecsacass DOLLIN CORPORATION 

=e 610 Se. 21st St, Irvington, NJ. 
Z See ‘Yellow Pages” for nearest office 











LIGHT MEOIuMmM 


ame STAMPINGS | 


of exacting tolerances 


Saeed 
sini cane ¥ <6 3 


HIGH CARBON “2 » PARTS 


and kui4e (oj SHOWN 2 


RANGE 
ALLOY STEELS aS gg 4 Fes o 


BLANKING @¢ PIERCING © FORMING © DRAWING © SWEDGING 
COINING © DRILLING © TAPPING © HEAT TREATING © ANNEALING 


WHY 


you should use 


COPPER 
BRASS 
ALUMINUM 


SILVER BRAZING © TESTING © ASSEMBLING 
COMPLETE FACILITIES FOR PRODUCING DIES 
Quotations without obligation. 

Engineering staff available for consultation. 


Write for free brochure— 


FLOAT & MANUFACTURING CO. 


2271 Smead Avenue Toledo 6, Ohio 


ESTABLISHED t9264 





For more information, turn to Reader Service card, circle No. 347 
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JUST 
OFF 
THE 

PRESS 





GET YOUR COMPLETELY NEW 
SOURCE BOOK ON INDIUM 


The MAGICAL 49th Element 





PARTIAL LIST 
OF CONTENTS 


Discovery, Occurrence, 
Detection, Estimation and 
Extraction of Indium. 
Physical Properties of Indium 
Table of Physical 
Constants 
Atomic Diameters of 
Metallic Elements 
Constitution of Indium Alloy 
Systems 
Binary Systems 
Ternary Systems 
Quaternary Systems 
Quinary Systems 
Phase Diagrams 
Low Melting Solders 
Bearing and Brazing Alloys 
Metallography of Alloys 
INDALLOY Intermediate 
Solders 
Nomographic Charts of 
Pellets and Spheres 
Chemical Properties and 
Compounds of Indium 
Electrochemical Properties 
Electrochemical Methods 
of Analysis 
Physical Constants of 
Inorganic Compounds 
Indium Plating, Stripping, 
Recovery 


Plus... 
ANNOTATED 
BIBLIOGRAPHY 


reporting concisely on all writ 
ings about Indium properly in 
dexed and sectionalized for 
reference 





This new reference book 
on Indium will find 
place in hundreds of uni- 
versity and technical 
libraries in many coun- 
tries. It will be a worthy 
companion to research- 
minded engineers... 
everywhere! 
® 770 fact-filled pages 
*® 91 photos and 
drawings 
® 3 years of editing 
In 1950, we published the 
first edition of “Indium” 
which has been out of 
print for some time. This 
is a completely new edi- 
tion . . . almost 500 more 
pages than the first! It will 
make a handy addition to 
your reference shelf. 


SINCE 1934 


Pioneers in the 
Development and 
Applications of 
Indium for Industry 


j@ MAIL COUPON TODAY 


me LN DIUM cosorstion or amenice 


1676 LINCOLN AVENUE © UTICA, NEW YORK 


Please send free bulletin and further information on your new book 


| 
| 
| 
| 
| “Indium 
Please send me immediately 
| at $10.00 per copy 
| CHECK ENCLOSED 
| Name 
| 
| Title 
| 
| 
| 


Address 


City and State 


BILL MY FIRM 


copy(s) of your new book priced 


SEND C.O.D 


For more information, turm to Reader Service card, circle No. 444 
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“IMPOSSIBLE’PA 


die cast for 
MALLORY 


by GRC 


helped create higher 
rated, longer 
lasting switch 


Quick deliveries on 

quantities of 100,000 

to many millions. 

NO SIZE TOO SMALL! 

Max. weight ¥ oz. 

Max. length 134” 

Write for oF = 

detailed bulletin | Se il 
a cas 


or send prints 


for quotation. — 





“Impossible”, yes, by any other method. BUT—GRC's 
unique single cavity die casting techniques made 
possible a detailed and complex actuating mechanism 
with exceptional requirements of uniformity and accu- 
racy. Inspired Mallory engineers to design a new and 
better switch around this GRC die cast mechanism! 
Just another instance in which GRC's exclusive patented 
methods have solved a parts prob- 

lem and opened the door to a new 

product .. . at substantial savings. 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings R) (Z oN 
ecceamen 


153 Beechwood Ave., New Rochelle, New York © NEw Rochelle 3-8600 








Ask for 
Special 
Help 
When 
Brazing 
Stainless 





Ask us for help in deciding how to best braze 
your stainless alloy assemblies. We success- 
fully braze almost every known stainless 
steel, superalloy, and aluminum or titanium 
bearing metal. 

Ask us to choose the best brazing alloy from 
the massive array of copper, silver, and nickel 
base alloys available’ We know and use 
them all. 

Ask us for a quotation on doing your stain- 
less brazing or heat processing. Our pencils 
are sharp and so are the four furnace plants 
we operate to serve you. 


WALL COLMONOY CORPORATION 
Stainless Processing Division 
19345 John R Street « Detroit 3, Michigan 


Wall Colmonoy furnace plants are maintained in 
Michigan, Pennsylvania, Ohio, and California 





hand lay-up fabrication techniques, 
and Hetron 354, designed for fiber- 
resin spray guns, are both available 
in commercial] quantities from Durez 
Plastics Div., Hooker Chemical Corp., 
North Tonawanda, N. Y. 

KEY NO. 636 


> A two-part urethane foam system 
is said to have long pot life, good 
adhesion to most materials, good 
thermal insulating properties, and 
good shock and vibration resistance. 
Called Airtemp 5379, the foam is 
available from Aries Laboratories, 
Inc., 225 Greenwich Ave., Stamford, 
Conn. KEY NO. 637 


Other nonmetallics 


>» Star Porcelain Co., Muirhead Ave., 
Trenton 9, N. J. has introduced 
Lavolain, a steatite ceramic that is 
said to have high dielectric strength 
combined with good mechanical prop- 
erties and good thermal shock re- 
sistance. The company is presently 
supplying the material in the form 
of bushings in sizes from 0.125 to 
0.750 in. long. KEY NO. 638 


>» A medium-viscosity diester hy- 
draulic oil has been designed for use 
over the temperature range —65 to 
350 F. It was developed by Lehigh 
Chemical Co., Industrial Lubricant 
Div., Chestertown, Md. The hydraulic 
oil, called Anderol L-386, is non- 
gumming and is completely compat- 
ible with conventional lubricants, 
according to the producer. 

KEY NO. 639 


Finishes 


>» Aroplaz 6006 is the name given to 
an oil-modified alkyd resin that sets 
tack-free in about 5 min and hardens 
into a tough, glossy finish without 
baking. The resin, designed for use 
in industrial top coats, was developed 
by Archer-Daniels-Midland Co., 700 
Investors Bldg., Minneapolis 2, Minn. 

KEY NO. 640 


> A new aluminum etchant in solid 
form is dustless, easy-to-handle, low 
cost and nonscaling. The product, 
designated AE-16S, is said to go 
into solution quickly with a minimum 
of agitation. It was developed by 
Pennsalt Chemicals Corp., Metal 
Processing Dept., 3 Penn Center, 
Philadelphia 2. KEY NO. 641 


> Hanson-Van Winkel-Munning Co., 
Church St., Matawan, N. J. has de- 
veloped a bright nickel process that 
is claimed to yield exceptionally 
bright and smooth nickel deposits. 
The process is called Superlume. 

KEY NO. 642 


For more information, turn to Reader Service card, circle No. 408 
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BRAINS and EXPERIENCE 
are alloyed into every 


FRONTIER 


NON-FERROUS CASTING! 


BE IN THE KNOW 





Aircraft casting of Frontier 
40-E High strength Aluminum 

Alloy. X-RAY 
X-Ray of aircraft casting taken 
in our own X-Ray Laboratory. 
Proof that casting is sound. 
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‘ wy uy 
W ae | 
i\ {\\ 


i 


\ ¥ 


4 
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SPECTROGRAPH 


Enables our Laboratory to 
obtain a chemical analysis in 
minutes and with greater accu- 
racy than wet methods. 


\' 


Wind Tunnel Fan Wheel. Made 
of Frontier 40-E for required 
strength for high speed rotation. 





FREE GUIDE 
TO SPONGE RUBBER 


Have 13 different sponge-rubber samples at your finger- 


Canning Machine Part. Prov- 
ing that the difficult casting is 


TENSILE 


Tensile tests are made regu- 
larly on all Frontier alloys to 
check tensile and yield strength 
and elongation. 


tips, with full descriptions to aid in the selection of the 
finest sponge rubber for your next job. Light, flexible, 
and elastic, Kem-Blo is available in a variety of widths, 





routine at Frontier 


compressions, thicknesses, shapes, and colors. It can be 
made to meet your exact specifications. For your free 
file-sized folder, for information on any sponge-rubber 
application, write U.S. Kem-Blo Department. 


When you buy non-ferrous castings from Frontier, you buy 
results — not just castings. You eliminate costly rejects. You 
get delivery on time — not broken promises. 

If these are the things you want, give us a trial order. We can 
supply castings in Aluminum, Bronze, Monel and Copper to 
meet the strictest civil and military specifications. 

At Frontier, the unusual and difficult castings are routine. 
Make us prove it. 


FRONTIER BRONZE CORP. 


4874 Packard Road « Niagara Falls, New York 


# 


. oe 


Naugatuck, Connecticut 
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¥ fom. 


Air Conditioning 


(.156 steel) Power Tools 


(.125 steel) 


STAMPINGS 


BETTER DESIGN 
AT LOWER COST! 


Only experience plus facilities produce 
stampings and assemblies like these! 


Refrigeration 
(.250 steel) 


Appliances 
(.064 aluminum) 


Designing a new product? Redesigning an old one? 
Rockwell-Standard stamping facilities and experience 
can give you almost unrestricted freedom of design .. . 
can produce for you any type, size or shape stamping or 
assembly in any metal. Precision equipment for quality 
secondary machining, grinding, welding, annealing, 
plating, and painting. Every Bossert stamping and as- 
sembly is backed by over 60 years of experience. 


') | — FREE! WRITE FOR BULLETIN B-2, 
ett Stomping? Rockwell-Standard Corporation, 
Dept. B-1, Utica, N. Y. 


ROCKWELL-STANDARD 


CORPORATION 


3 ¢- Taal oliale mm @1il-jlela Pim Oh dlet- Wa) [-1\ ame Cola. 
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we of hours 


Cerro (bismuth-lead-tin-cadmium) Alloys are extensively used 
in many* diversified industrial operations. Cerro Alloys melt at 
low temperatures and several tend to expand as they harden 
They are easy to work with, neat, strong, versatile, can be 
remelted and reused over and over again. Used in design and 
development work and to improve products and simplify proc- 
esses, these efficient, economical alloys save time, lower costs 
and increase profits. Various combinations of alloys are avail- 
* to fit your exact needs. 


ible, many ‘“‘custom-blended 


To learn more cbhout CERRO ALLOYS and their wide 
range of applications, send for ovr new, illustrated 
“HOW TO" (No. J4) booklet. 
® + T.M. Cerro de Pasco Corp. * 63 Applications at the latest count 
CERRO DE PASCO SALES CORPORATION 
312 Park Avenue, New York 22, N. Y. 








For Permanent Assembly! 
of wire, cable, tubing, hose 





WEDGE LOCK BAND CLAMP... 


once locked, it’s got to be cut loose! Really perma- 
nent! Solid nylon. One size 
for diameters %” to 1%”. 


J 
Separate Mounting Tab 
..use only where and when 
needed. Can be pre-mounted 
for simplified planning. 
Solid nylon. 
Try them... write for samples, prices, full information. 
See Us At Booth 4003 |. R. E. Show — New York 


YJU222332 comPANY 


5713 Northwest Highway * Chicago 46, Ill. 
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IN SOME WAY- 
ALMOST EVERY DAY- 
: | EE PEOPLE FIND 
os ie eat of MORE USES FOR 





Modern Precision 


Investment Casting 
is the proven way out! 


Get the complete story. Read the case-histories 
showing how Precision Investment Casting simplifies 


design problems, how milling and finishing opera- Fs | THE VERY BEST th 


tions are eliminated, how production costs are cut 


from 25%, to as much as 84%. = 28 
Write for a copy of “MODERN PRECISION 4 ~ K . HIGH PRESSURE 
INVESTMENT CASTING” today. i ioe 
PLASTIC LAMINATES 














ALEXANDER SAUNDERS & COMPANY 
93 Bedford Street ; 4 
ey ee ee a HB Need a tough, non-corrosive 


plastic for gears? A graphite- 
impregnated, heavy duty stock for 
bearings? An economical, long- 


, ° thy 
AL i) Set } lasting die stock? These and many 
pA r other applications are being 


ELECTRONIC ably handled by the 34 grades 


and types of Farlite high 


* . 
a4 wm pressure plastic laminates now 
IK | HI! IA} I] ? available. A Farlite consultant is 
always ready to assist you in 
P e & the selection of the proper type 


for your product application. 
—. ain 
- we I 
aaa *« > 
|| © Pe FREE 
= — - FORD) oA, TECHNICAL 
| DATA AND 
PRODUCT 
SUGGESTION CHART 


—— 


NOW! Synthetic Fiber Felts and Wool Felts designed for exacting, 
special applications! 
NOW! Available CUT to meet your specifications! 
NOW! Large diversified inventory insures prompt delivery! 
*Available in all weights, widths, colors, etc. and 
made to S.A.E. and Federal Gov't. Specifications. i ® 
ea) PLASTICS DIVISION 


Folder of samples We 
be and applications of : ; FARLEY & LOETSCHER MFG. CO. 


—————— 


industrial Feit. 
Write for Booklet K-4. } 
DUBUQUE, IOWA 


CONTINENTAL E'Exlsk COMPANY APPLIANCES 
a we Bec ‘ NEW YORK 
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NEW 
REINHOLD 
BOOKS 

FOR DESIGN 
ENGINEERS 


The how and why of 
developing equipment 
for specific operations 


1 AUTOMATING 

THE MANUFACTURING 

PROCESS 

by Georce F. HAWLEY, Vice President 

of Development and Engineering, Auto- 

mation Engineering Laboratories, Inc. 
1959, 176 pages, $4.95 

THE EMINENTLY 

sound ideas which 

this book presents 

merit the attention 

of all concerned 

with the use and de- 

velopment of spe- 

cial automatic ma- 

chinery. It presents 

in practical terms 

some of the me- 

chanical problems 

involved in devel- 

oping automatic 

equipment for spe- 

cific operations, 

such as assembly 

of components, packaging of indi- 

vidual products, bottle capping, feed- 

ing, etc. Management and production 

personnel will gain a greater appre- 

ciation for the problems encountered 

in developing successful machines, 

while designers and development en- 

gineers will find a machine develop- 

ment procedure which, if followed, 

should minimize their failures. 


Orients processors 
in new methods... 


2 VACUUM 
PROCESSING IN 
METALWORKING 
by J. WESLEY CABLE, Consulting Engi- 
neer 

1960, 256 pages, $5.50 


THE RELATIVELY new field of vacuum 
technology receives complete, practi- 
cal treatment here. The book encom- 
passes the complete range of opera- 
tions in the metalworking field. The 
first few chapters cover the general 
phases of vacuum technology, such as 
the means of producing low pressures 
and their measurement. Following 
these, the author devotes each subse- 
quent chapter to a particular phase 
of vacuum processing. He also in- 
cludes the latest developments, among 
them electron beam heating. In gen- 
eral, the aim of the book is to present 
vacuum technology in a descriptive 
manner, rather than in a highly tech- 
nical form. 


Includes design, 
materials and fabrication .. . 


3 NUCLEAR 
FUEL ELEMENTS 
edited by Henry H. HAUSNER, Adjunct 
Professor, Brooklyn Polytechnic Insti- 
tute and JAMES F. SCHUMAR, Associ- 
ate Director, Metallurgy Division, Ar- 
gonne National Laboratory 

1959, 432 pages, $12.50 
CONTAINS the pa- 
pers presented at 
the First Interna- 
tional Symposium 
on Nuclear Fuel ° 
Elements held at} 
Columbia Univer- 
sity in January | 
1959. This book is ° 
the first to deal ex- | 
clusively with the 
nuclear fuel ele- 
ments. The twenty 
chapters include 
first-hand informa- 
tion from scientists 
in the U.S. and 
European countries who have worked 
on the development, design and fab- 
rication of fuel elements. These scien- 
tists describe their own experiences. 
Among the individual topics pre- 
sented by each chapter are discussions 
of the use of the fuel elements for 
reactors of the future, the standardi- 
zation of certain types of elements, 
cost analysis for low-cost fabrication 
and reprocessing, metallic fuel ele- 
ments made from uranium, thorium 
and plutonium, dispersion-type fuel 
elements, high-temperature fuel ele- 
ments, and the behavior of fuel ele- 
ments under reactor operating condi- 
tions. 


Complete revision 
of a standard work... 


4 MATERIALS AND 
TECHNIQUES FOR 
ELECTRON TUBES 

by WALTER H. Kou, Senior Engineer- 
ing Staff, Sylvania Electric Products, 
Inc., a Division of General Telephone 
& Electronics Corporation, General 
Telephone & Electronics Corporation 
Technical Series 


1960, 640 pages, $16.50 


HERE Is the com- 
pletely revised edi- 
tion of the previous 
‘“‘Materials Tech- 
nology for Electron 
Tubes,” long known 
as the standard 
work on the subject 
in English. The 
text has been re- 
written and re- 
organized on the 
basis of replies to 
a questionnaire sub- 
mitted to a large 
number of competent users of the first 
edition. As a result, the text has been 
brought thoroughly up-to-date. The 
book covers all the material compo- 
nents of electron tubes and the meth- 
ods of uniting them, such as joining 
of metals by brazing, glass-to-metal 
sealing, and ceramic-to-metal sealing. 
Chapters dealing with specific materi- 
als contain extensive tabulations of 
physical characteristics, chemical re- 
actions with various reagents, and 
processes used in application. 


Two new additions 
to the Reinhold Plastics 
Applications Series .. . 


5 ACRYLIC RESINS 


by MILTON B. Horn, Group Leader, Ac- 
rylic R & D, Catalin Corp. of America 
‘ 1960, 192 pages, $4.50 


DEscrIBEsS the four types of acrylics 
in respect to their manufacture, fab- 
rication and applications. These types 
include cast products, molding com- 
pounds, emulsion and solution com- 
pounds, and this is the first coverage 
of all types in one book. The author 
explains raw materials and manufac- 
ture of these polymers sufficient to an 
understanding of the problems in- 
volved in fabrication and application. 
Then he covers the current and future 
developments in terms of potential 
use in a great variety of products. 
All material presented in the book is 
available in the literature. 


6 POLYESTER RESINS 
by JoHN R. LAWRENCE, Project Co- 
ordinator—Glidpol Resin, The Glidden 


Company 
1960, 256 pages, $5.75 


HERE IS a comprehensive presentation 
of the unsaturated polyester resin 
industry. It covers all aspects from 
historic background, chemistry, cur- 
ing mechanisms and manufacturing 
to techniques used in processing the 
resins for use in reinforced plastics, 
casting and coating applications. Par- 
ticular emphasis is given to formu- 
lating resins for special properties 
such as weathering and flame resis- 
tance. The chapter on coating appli- 
cations is the most complete coverage 
ever published on this relatively new 
use for polyester resins. 


Free 
Examination 
Order 


REINHOLD PUBLISHING CORP. 
Dept. M-592, 430 Park Avenue 
New York 22, N. Y. 


Send me the book(s) I have encircled 
below for 10 days’ Free EXAMINATION: 
C) Purchase price enclosed (Reinhold 

pays shipping costs) 
C) Bill me () Bill company 


12345 6 


SAVE MONEY! You save shipping charges 
by enclosing payment with order. Same re- 
turn privilege. Please include 3% sales tax on 
N.Y.C. orders. DO NOT ENCLOSE CASH! 


a: ee ee eee ee 
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For more information, turn to Reader Service card, circle No. 438 


212 « MATERIALS 


IN DESIGN ENGINEERING 





Fer more information, turn to Reader Service card, circle No. 352 


o¢ Veal... Semce Moise. . 


ADD BEAUTY, COLOR, SALES APPEAL 

















THE PRODUCT FINISH WITH 1000 USES 


Every day product designers, industrial finish and 
material engineers are finding new, profitable 
uses for Cellusuede Flock — industry's most versa- 
tile product coating. With these cotton, rayon or 
acetate fibers, you can add new beauty, color, 
and sales appeci to your product, provide a 
durable protective finish, silence noises, or dampen 
vibration. Best of all, the soft velvet-like Cellusuede 
finish is easy to apply to wood, metal, plastic, 
fabrics, leather, cardboard, or paper surfaces, 
either on a modified or production line basis. It's 
inexpensive, more durable than fabric, and readily 
available in a wide range of textures and Textiles 
beautiful colors. Investigate today the profit pos- 
sibility of using Cellusuede for your product. 
FREE BULLETIN—SAMPLES, TECHNICAL SERVICE > 
Write for 12-page bulletin illustrating profitable uses 
ond applications. For help with o specific job, Cellu- 


svede's technical service and unexcelled facilities ore 
available for producing samples to meet your needs. 


CELLUSUEDE PRODUCTS, INC. 


Producers of Natural and Synthetic Flock 


511 N. MADISON STREET «© ROCKFORD, ILL. 


Silicone 
Rubber 
Solves 
Design 

Problems 


WILBOW silicone rubber 
pressure strips stay resili- 
ent up to 550° in this 
Campbell Automatic 
Wrapper sealing head. 





Campbell Wrapping Machines* are recognized as 
the most versatile in industry . . . thanks largely toa 
heat sealing head that assures proper sealing pressure 
and temperature regardless of folds and variations in 
thickness of wrapper stock. WILBOW helped de- 
velop and supplies the precision silicone rubber pres- 
sure strip inserts that make this possible. 

WILBOW specializes in the development of 
molded rubber parts to meet specific design require- 
ments and puts a full line of the newest synthetic, 


natural and silicone polymers at your service. Ask 
for our catalog to check the wide range of possibilities, 
* Manufactured by the Hudson-Sharp 
Machine Co. of Green Bay, Wisconsin, 
a subsidiary of Food Machinery and 
The WILLIAMS-BOWMAN RUBBER Co. 
1949 South 54th Avenue * Cicero 50, Illinois * (Chicago Suburb) 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 


Write today. 
Chemical Corporation. 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 
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For more information, turn to Reader Service card, circle No. 324 


Entries 
now 
being 
accepted 


1960 
Copper and Brass 
Achievement Award 


1st prize: $1,000 plus bronze award 


The Annual Copper and Brass Achievement Award 
honors the year’s outstanding contribution to advancing 
the use, application or metallurgy of copper, brass, 
bronze or other copper-base alloys. For entry form and 
complete details, write to: COPPER AND BRASS RESEARCH 


ASSOCIATION, 420 Lexington Ave.,New York 17, N. Y. Dept. MIE 





when it’s a © 
QUESTION of 


the ANSWER 
= will be found 
me at AUBURN... 
We fabricate 
in over 200* 
materials 





sk Leather + Asbestos + Nylon * Vinyl + Tefion « Sili Rubber + Neop * Rubber 
Cork + Fibre - Compositions * Phenolics + Cloth « Felt + Paper * Cardboard + Plastics 
Bross + Stee! * Copper - Aluminum ° Kel-F + Viton A* Mylar + Other Special Materials 


Send specifications or blueprints for prompt 
quotations and recommendations. No obligation, 


THE AUBURN MANUFACTURING CO. <@Py 


301 Stack St., Middletown, Conn. 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, III.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. Ls 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C, 


For more information, turn te Reader Service card, circle No. 350 
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Engineers Can Be 
Corrupted, Too 


In recent months the headlines on question- 
able practices and ethics in TV and radio have 
made it easy for us to point the finger at one 
industry and to forget that no one has a mo- 
nopoly on “sin.” But the ethical issues involved 
in payola, misleading advertising, and rigged 
quiz shows are not new nor are they much 
different from those faced in our daily work. 


Engineers face temptation 

A recently published novel, “The Tempter,” 
by Norbert Wiener, brilliant mathematician, 
engineer and originator of cybernetics, is a 
forceful reminder of this fact. It would be well 
for every engineer and scientist to read it, for 
it reminds us that engineers, like everyone else, 
must face temptation; that far from being a 
cloistered profession, engineering is very much 
involved in the “practical” world; and that being 
thus involved, engineers should be fully aware 
that the commercial world is a corrupting one. 


For some a good end is enough 

It is not an elevating picture the author 
draws of three engineers who figure prominently 
in the story. All three not only acquiesce but 
also take part in the questionable practices of 
an electronic controls company. And they try 
to assuage their consciences with the ages-old 
hokum that good ends justify not-so-good means. 
There is James, the chief engineer, “who felt 
himself to be idealistic and a bit of a rebel, and 
who actually was both, (yet) lent himself to 
the distasteful work of patent chicanery.” There 
is Watman, a self-effacing “engineer’s engineer” 
who is willing to overlook the dubious ethics 
of what he is doing for security and for the 
“fun (of working) in a field which has real 
possibilities.” And there is Dominguez, a vain 
and ambitious professor, who sells his soul to 
gain unearned recognition and a fat consulting 
check 


by H. R. Clauser 
Editor 


Where to draw the line? 

Most of us probably would not go as far 
as the fictional engineers in “The Tempter.” 
But how far can or should an engineer go? To 
what extent should an engineer compromise on 
the quality of materials at the expense of prod- 
uct performance in order to satisfy the demands 
of the sales manager, either for a more com- 
petitively priced item or to maintain a replace- 
ment market? To what extent should an engineer 
cooperate in approving the “technical” details 
of his company’s advertising brochures which 
are misleading or which don’t tell the whole 
story? To what extent should an engineer ignore 
overly stringent test or inspection standards in 
order to meet production schedules? All of us 
could list many other similar questions. Each 
question alone may appear of minor significance, 
but when taken together, their sum total makes 
the question “How far can I go?” of great 
importance. 

Each must answer for himself 

Well, how far can I go? There is no pat 
answer to this question, and no one can answer 
for us. Codes of ethics and a sense of profes- 
sional pride can bolster us in the face of tempta- 
tion, but in the final analysis we must stand 
alone and depend upon our own deep feelings 
and sense of honesty to guide our conduct in 
our professional life. 
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conversation... 


GENERAL TELEPHONE SELECTS FORTICEL 


How do you improve a masterpiece of function like the telephone? One way is to 
add color, and thus turn it into a thing of beauty as well. @ That’s what General Telephone has done for 
the benefit of its millions of subscribers—selecting Celanese Forticel to create the transformation. 

@ Color is but one of the advantages that Forticel brings to precision products such as the telephone. 
This superbly-surfaced plastic is also tough and form retentive. It molds beautifully and fast, and it is 
free of objectionable odor. Manufacturers and product designers who have used Forticel have 
discovered its many superior characteristics. @ Celanese Plastics Company, a Division of 
Celanese Corporation of America, Dept.102-B, 744 Broad Street, Newark 2, New Jersey. 


»mpany Limited, Montreal, Toronto, Vancot 


Canadian Affiliate: Canadian Chemical Ce er 
“| Co., Inc., 180 Madison Avenue, New York 16 


Export Sales: Amcel Co., Inc., and Pan Amce 


Forticel...a C P@elawncace plastic Celanese® Forticel® 


For more information, turn to Reader Service card, circle No. 480 





No matter. Whether 
you needa round hole, 
a square hole or a hex 
hole for the hollow parts you man- 
ufacture, you can eliminate costly 
machining operations. Start with 
Timken® seamless steel mechanical 
tubing and your first step will be 
finish grinding. 

With a special cold working 
operation, the Timken Company 
can supply you a variety of shapes 


MIND ? 


get extra strength from the forged 
quality and spiral grain flow of rota- 
ry pierced tubing. And because we 
target the process to your end use, 
you're assured superior quality and 
uniformity in your products. 


and sizes of high qual- 
ity alloy steel in all 
common analyses. You 


For more information on how 
Timken seamless steel tubing can 
save you time and money in all your 


hollow parts, write: The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable: ‘“‘TIMROSCO’’. Makers of 
Tapered Roller Bearings, Fine Al- 
loy Steel and Removable Rock Bits. 


“at 


For more information, turn to Reader Service card, circle No. 406 








